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THANKS 
TO 
UNMATCHED PERFORMANCE, 
PYRAMIDING DEMAND BRINGS 
AN UNMATCHED PRICE 


N EVER before has the new, improved MURRAY spruce uprights—many percent stronger. No 
CROWS'NEST sold for so little. Never before other ladder ever made can match the 
has its quality been so high. Ever since its in- MURRAY CROWS'NEST in value, nor in per 
troduction, its speed, its strength, its mobility, | formance—and certainly not in its price. 
its handling ease have been unmatched. Itis Metropolitan Device Corpo- S 

still unmatched in these respects—and NOW, _ ration, 1250 Atlantic Ave- 31 0 00 
besides, it has top-quality, laminated Sitka nue, Brooklyn, New York. {.0.b. Brooklyn 


MURRAY CROWS'NEST 
photographed in action on San 
Francisco-Oakland Bay Bridge 
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METROPOLITAN DEVICE CORPORATION 
1250 Atlantic Avenue 
Brooklyn, N. Y. 


Please send, without obligation, 20- 
page bulletin describing the one- 
man speedily operated Crows‘nest. 


Title—______ 
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F OR ALL SERVICE conditions up to 
5,000 volts, outdoors where weather conditions 
destroy braids too quickly or in ducts where cor- 
rosive fumes, oils or chemicals damage ordinary 
coverings, the tough Okoprene jacket (contain- 
ing 60% of neoprene) provides cable protection 
that endures. 
The high surface resistance of Okoprene 
(604,000 megohms per inch of circumference 
after 24 hours immersion) makes it impossible 
for surface discharge to develop on circuits be- 
low 5,000 volts and therefore corona cutting, 


pitting, or generation of ozone cannot occur. 
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HE BIG LEAGUE JOBS 


Sportsman’s Park, St. Louis, where Okolite- 
Okoprene carries the load for a big league 
lighting job. Electrical Contractor:—S. C. 
Sachs Co. Wire used:—4 Awg. single 
conductor and 1/0-3 conductor twisted style 
Ohkolite-Okoprene for 5,000 volt service. 
Before you place your next cable order consider 
the adaptability of Okolite-Okoprene cables. 
Our Engineering Service Department will be 
glad to consult with you—The Okonite Com- 
pany, Passaic, N. J. Offices in principal cities. 
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Engineering Personalities 


Twenty-five or more years ago we had great 
electrical engineers who gave direction to the 
development of this industry. It was in the 
thinking of these men, from which came better 
products and new fields of service, that the 
electrical industry derived its strength. In fact, 
the engineer became so dominant that the degree 
to which he was relied upon began to be declared 
a business weakness and we turned for leader- 
ship to others who had a more commercial or 
corporate viewpoint. 


Undoubtedly to depend too much on any 
one kind of thinking creates a situation that is 
somewhat akin to inbreeding in animals. A 
balance and a fresh viewpoint are necessary for 
business and industry health. Nevertheless, we 
cannot escape the fact that an industry founded 
on engineering cannot easily minimize the im- 
portance thereof without losing considerable of 
its personality and strength. 


Where are the modern engineers to match 
those giants of a quarter of a century ago or 
longer? One cannot doubt their existence, but 
too few of them are generally known. The 
great engineers of yesteryear had not the advan- 
tages of men of today, either in education or 
in the size, variety or character of problems. The 
very extent of electrical operations and the 
degree to which modern civilization is depend- 
ent upon it give rise to problems that could not 
possibly exist when the industry was young. 


Thus it will be seen that this is not meant 
to intimate that the electrical engineer of today 


is any less capable than his predecessors. In 
fact, the ramifications of today’s problems re- 
quire him to be more broadly trained in order 
to cope with them. 


Possibly the very intensity of our current 
problems is such as to keep the engineer’s nose 
to the grindstone, with the result that he is 
unable to find time to engage in engineering 
exploration. In any event, too few engineers 
today have that healthy unrest regarding things 
as they are. 


Admittedly no industry can afford a con- 
tinued close succession of startling improve- 
ments. Time for consolidation of engineering 
gains is needed for stability. That does not 
mean, however, that we have to relax and con- 
tinue to bask in the glory of our pioneers. 


When an industry such as ours is founded 
on engineering, it needs new engineering per- 
sonalities to arouse public appreciation of our 
progress and to stimulate thinking and kindle 
ambition on the part of the younger men com- 
ing into the field. 


There are modern giants of electrical engi- 
neering in education, manufacturing, utility 
work, consulting practice. Only a handful of 
them are known to the public or to the industry. 
The others need to be uncovered, to be brought 
out into the sunshine. They must be given more 
latitude to express themselves, more opportunity 
to give utterance to broad, directive thinking. 
With such a policy we can repopulate the ranks 
of electrical engineering personalities. 











A Capacitor Program for 
Distribution Betterment’—I 





Voltage improvement is one objective — Mounting 


arrangement 


ment for 


correlation with capacitor 


is simplified —Compensator adjust- 


correction 


THEODORE SEELY and PAUL H. JEYNES, Public Service Electric & Gas Company, Newark, N. J. 





SHUNT CAPACITORS have been 
employed to a limited extent on the 
electric distribution system of Pub- 
lic Service Electric & Gas Company 
(N.J.) during the past two decades. 
Since 1937, however, the new type 
outdoor shunt capacitor unit, which 
has resulted from notable advances 
in manufacture and standardized de- 
sign for best utilization, has found 
greatly expanded fields of applica- 
tion by reason of its more ready 
installation, greater flexibility and 
reduced cost. At the current in- 
stalled cost of less than $7 per 
nameplate kva. the shunt capacitor 
frequently has marked economic ad- 
vantages over alternative plant addi- 
tions, while its flexibility and 
mobility make it peculiarly attrac- 
tive under present load conditions. 

There are three distinct fields of 
shunt capacitor application: 

1. They can effect postponement 
of generators, substations, or other 
plant required to supply growing 
loads, by improving the power factor. 

2. They may be used to improve 
the voltage level on distribution 
circuits, 

3. They may be economically jus- 
tified by the reduced kilowatt-hours 
of copper losses which accompany 
the improved power factor. 

The majority of the individual in- 
stallations on the Public Service sys- 
tem has been for purposes of voltage 
improvement, but the greater part 
of the total kva. as well as the im- 
portant savings realized have been 
associated with postponement of sub- 
station extensions. Sometimes, of 
course, a single installation will ac- 





*Republication rights reserved by authors. 


46 (380) 


RR A. er pe 


complish all three objectives. In 
order to facilitate the most economic 
solution under various conditions, 
practical methods for studying all the 
possibilities have evolved along with 
the more general use of capacitors, 


and some of these developments will 
be described. 


Installation Simplified 


Shunt capacitor installations in 
lieu of plant facilities or for improve- 
ment of general distribution voltage 
levels are made in standard banks of 
twelve 15-kva. units in order to 
realize minimum installed cost. As 
furnished by the manufacturers, the 
four-unit hanger which is employed 
for such installations requires two 


additional crossarms for pole mount- 
ing—one arm for hanging and one 
“kick” arm. By drilling one addi- 
tional hole in each of the hanger 
irons, it is possible to lower the en- 
tire supporting bracket assembly on 
the hangers (Fig. 1). The increased 
clearance over capacitor-unit bush- 
ings so obtained, together with top- 
groove insulators, enables installa- 
tion of the hanger on the line arm, 
with the addition of a “kick” arm, 
and so eliminates one crossarm which 
would otherwise be required. 
Unlike the distribution _ trans- 
former, where blown fuses result in 
customer outage and consequent def- 
inite notification to the utility, the 
shunt capacitor has no convenient 
indication of non-operation. In fus- 





FIG. 2—Fixed voltage boost, independent of load or power factor 


Er —Receiving voltage. 


E,'=Sending voltage required to deliver Ez with load current I; through inductive circuit 


R+iX. 


\ 


E,"=Sending voltage required to deliver Ep with load current /;, and capacitor current 


|, through inductive circuit R+jX. 


E.' -Ex""=Decrease in voltage drop effected by addition of capacitor current /., approxi- 


mately equal to /.X. 
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ing capacitors, therefore, the indi- 
cating-type cutout is used to afford a 
visual indication of capacitor opera- 
tion. Routine observation of the 
indicating fuses is made at monthly 
intervals. 

To date all installations have been 
equipped with lightning arresters, as 
indicated in Fig. 1. It is now be- 


lieved that arresters may be omitted 
without appreciably increasing the 
lightning hazard to the equipment, 
provided that the primary neutral 



















point is solidly grounded at the point 
of installation. The adoption of this 
method of installation will accomplish 
some decrease in cost by omission of 
the arresters and use of single-bush- 
ing capacitor units. 

Shunt capacitor cases carry a 
static charge to ground. On the 
three-phase, four-wire, 4-kv. distribu- 
tion system of Public Service, with 
neutral grounded only at the substa- 
tion, each phase installation of a 
180-kva. bank was found to have a 
potential to ground of 800 volts. As 





protection to linemen, the capacitor 
cases are solidly grounded, as is also 
shown in Fig. 1, this ground connec- 
tion carrying about eight  milli- 
amperes. 

For voltage improvement at the 
end of long single-phase branches, 
and for correction of voltage drop 
produced by the pole-type constant- 
current transformer, one or two 15- 
kva. capacitor units are usually re- 
quired. For such installation the 
single-unit bracket is employed. 


Where two units are required new 
mounting holes are drilled in the 
bracket to permit installation of the 
two units in a single bracket. 
Attachment of capacitors at the 
end of the usual inductive circuit 
results in a fixed voltage boost, in- 
dependent of load or power factor, 
which is greatest at the end of the 
line where it is most needed and 
tapers off toward the supply source. 
Computation of this voltage boost 
at any point on an unregulated circuit 
is not difficult, since it is equal to 
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1.X, where /, is the capacitor current 
in amperes and X is the circuit re- 
actance in ohms. The vector dia- 
gram in Fig. 2 shows the derivation 
of this expression.* 

If the circuit is equipped with 
automatic voltage regulators pre- 
cise determination of the effect on 
voltage becomes a nice problem, but 
fortunately a simple solution has al- 
ways proved adequate. The com- 
plications arise from two sources— 
the uncertain effect of capacitors on 


FIG. 1—Only an extra kicker arm for 
mounting. Hangers secured to crossarm. 
Tree wire used for all primary pole top 
wiring. Capacitor cases and arrester 
grounds connected, where practicable, 
to neutral of lighting secondary feeder 
serving three or more customers whose 
services are grounded to continuous 
meter system, driven ground rod then 
omitted. Linemen cautioned before work- 
ing on capacitors to short circuit termi- 
nals to discharge residual charge, but 
only after waiting at least five minutes 
subsequent to disconnection 


the voltage drop in three-phase sec- 
tions of the circuit, and the action 
of the compensator which recognizes 
the improvement in power factor 
and reduction in current and partly 
offsets the capacitor effect by reduc- 
ing the outgoing voltage at the sub- 
station. 

For correction of low-voltage con- 
ditions on circuits having excessive 
internal voltage drop, i.e., from first 





*See "Applying Shunt Capacitors to Distribu- 
tion Systems," by Sherwin Wright, in the 
Electric Journal, May, 1937. 


(381) 47 


































nS 


tot hee ena 











CoCo eoCoOoOoOMoOoOoOaAaOoOOO OOOO oOoOoeoKooOMoeoeooMeoOMoOoOoOMoOMoOKnoMoOoOoOMeOOoOMooOoOMoO ooo eooOeooeoe0 8 
(30x 130 





FIG. 3—Capacitor (of three 15-kva. units) restores voltage. 


improved to 120 volts by installation of three 15-kva. shunt capacitors 


to last customer, the shunt capacitor 
is installed at the end of the circuit, 
usually a long single-phase branch. 
Before addition of the capacitor the 
internal drop experienced requires 
that first-customer voltage at time of 
full load be the maximum permissible 
—in the Public Service system 120 
volts plus 3 per cent, or 123.6 volts. 
The sole function of the capacitor 
is to reduce the voltage spread from 
first to last customer, and evidently 
if the first-customer voltage is dis- 
turbed in this process, suitable ad- 
justment of the regulator controls 
must be made to restore the original 
maximum voltage. The net effect: of 
the capacitor may therefore be com- 
puted as /,X, where X is the circuit 
reactance between the first customer 
and the capacitor location. 


Evaluation of X 


The major part of this total react- 
ance is found in the single-phase 
branch involved, and this is read- 
ily determined. For the polyphase 
.portion of the circuit the reactance 
of the single-phase wire is usually 
adequate. There should be little con- 
cern if the effect of the capacitor on 
the voltage has not been exactly fore- 
cast, for the capacitor units are 
small and have low installation costs, 
and modification of an installation or 
actual removal to a more desirable 
location involves no severe penalty. 
In most cases the amount of capacity 
required is of the order of 15 or 30 
kva. 

In applying capacitors for such 
voltage improvement it is usually 
discovered that the voltage rise ef- 
fected at time of light load limits 
the amount which can be installed. 
Frequently this light-load voltage 
limitation prevents the full improve- 
ment required at time of full load. 
This condition suggests the use of a 
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voltage-actuated control to energize 
the capacitor when required and to 
remove it from the circuit when its 
effect is undesirable. Such capacitor 
and control assembly would be pref- 
erable to the single-step branch- 
feeder voltage booster, in that the 
location of the assembly would be 
that point where the maximum volt- 
age variation occurs, and in that the 
voltage improvement would be ef- 
fected not only at and beyond the 
point of application but also in grad- 
uated amount over the entire circuit 
between location and the source. 
Control equipment for such applica- 
tion is not now available, but manu- 
facturers have been approached on 
the subject and it is believed that it 
shortly will be developed. 
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FIG. 4—Recommended increase in no-load 
spring setting of contact-making voltmeter 
(above 12l-volt setting) with capacitors 
located at first feed point. The increase, 
S is 4.2 times the ratio of I,/I,. 
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Low voltage caused by 30-kw. pole-type constant-current transformer 


Pole-type constant-current trans- 
formers, used to supply series street- 
lighting circuits from the power lines, 
are a common source of voltage dif- 
ficulties, since they are usually lo- 
cated far out on the primary beyond 
the range of substation street-lighting 
circuits, and their power factor is in- 
herently poor—about 75 per cent at 
full load and 55 per cent at three- 
quarters load. The first chart of Fig. 
3 shows the characteristic drop in 
voltage that is experienced when the 
street lights are turned on in the 
evening and not restored until they 
are extinguished next morning. 

Manufacturers have recognized this 
difficulty and have made available 
equipment of this type incorporating 
self-contained capacitors sufficient to 
raise the full-load power factor to 
99 per cent leading. Under many 
conditions, however, even more cor- 
rection is necessary. This is of course 
an ideal application for the new 
small units, which can be hung on 
the same pole with the transformer 
and shunted across it, so that they 
are connected to the line whenever 
the transformer is energized. Com- 
putation of the capacitor size re- 
quired for complete neutralization of 
the voltage drop is quite simple and 
is as follows: 

‘ The familiar expression for voltage drop 

"B= 1 (R cos © + X sin ®) 

where / is the primary current of the trans- 
former, © is the power factor angle 
of the current, and R and X are the 
line constants. 

The voltage improvement effected 
by the capacitors is E = /,X, as 
discussed above. 

For complete neutralization of the 
voltage drop these expressions may 
be equated, or 

I,.X = 1 (R cos 9 + X sin ©) whence 


I.=I (= cos 9 + sin 9) 
[Continued on page 121] 
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Uses Rubber Protective 
Equipment on 13.2 Kv. 


Utility develops new safety practices and insulator changing 


technique as result of rush changeover job of 13.2-kv. system 





TO EXPEDITE a rush changeover 
from 13.2 kv. to 33 kv. of a distribu- 
tion system supplying four small 
towns a technique was developed by 
the Potomac Edison Company for 
live-line work on 13.2-kv. circuits 
which changed previous conceptions 
of the limitations of work with rub- 
ber protective equipment and resulted 
in approval of new practices which 
greatly simplify rural line mainte- 
nance problems. 

Changing insulators within the 60- 
day time limit imposed on the job, 
without interrupting service, pre- 
sented the most difficult problem. Of 
the 35 miles of 13.2-kv. line which 
had to be reinsulated 10 miles is part 
of a loop circuit which could be taken 
out of service a section at a time and 
worked dead. However, there were 
left some 1,500 insulators which it 
was felt should be changed hot, and 
some method had to be developed 
which was speedy and safe. 

After considering the use of regu- 
lar hot-line tools for changing pin- 
type insulators, that method was 
dropped because of slowness and 
cost. For a number of years Potomac 
Edison has approved working on live 
lines on voltages up to 6,900-volt 
delta, using 20,000-volt rubber gloves 
and rubber protective equipment. 
Since experience with this practice 
has been very satisfactory, it was 
finally decided that if the linemen 
could work from some kind of insu- 
lated pole platform which could be 
quickly installed and removed the 
job could be done safely, as well as 


— 


* Assistant to Operating Vice-President. 
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to 33 kv. — Evolved practices simplify rural line maintenance 


MARTIN J. URNER.* Potomac Edison Company 





speedily, with the same type of 
equipment. 

A pivot-type pole platform with 
collapsible platform railing, made by 
the Tips Tool Company, which has 
wood members of the kind ordinarily 
used for hot-line tools, was selected, 
and a picked crew of seven men was 
given special training for the job. 
Each man was assigned definite duties 
and before hot work was attempted 
the various operations were practiced 
until each man knew his part thor- 
oughly. During the whole insulator 
changing procedure operations were 
so co-ordinated that only materials 
actually needed at the moment were 
on hand for the man at the pole top. 
This added to the safety of the work 
and was easily accomplished by use 
of an endless handline run through a 


block. 


Crew prefers new method 


After several days’ experience the 
crew was asked to state whether they 
preferred to continue the new method 
or to complete the job with the hot- 
line tools with which they were more 
familiar. The crew was unanimously 
in favor of the new method, and in a 
total of twelve working days changed 
1,500 insulators, at a rate of about 
two changes per man-hour. At first 
it was planned to work only under 
ideal conditions of dry poles and 
clear weather, but later on work was 
done at any time except when rain 
was falling. Since then this method 
has been regularly used in one dis- 
trict for general live-line work on 
12.0-kv. grounded neutral rural lines 
and it has proved to be convenient, 
safe and economical. 
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RUSH CHANGEOVER of 13.2-kv. system to 
33 kv. results in new insulator changing 
procedure 


The circuits shown are three-phase, 13,200 
volts on top and single-phase, 2,300 volts 
below. First step was the covering of all 
live 2,300-volt conductors with rubber line 
hose and insulator hoods. Then the pole 
platform was hoisted into place and se- 
cured (a). Working from the pole plat- 
form, which was swung into proper position, 
the lineman protected his working space 
with line hose and rubber blankets. The 
hot conductor to be untied was also cov- 
ered with line hose, leaving only the in- 
sulator exposed. When the tie wire was 
removed the hot conductor was laid on the 
crossarm with the line hose slid forward to 
prevent contact between the conductor and 
the crossarm. After the old insulator was 
removed and the new one was installed this 
procedure was reversed. In (b) the line- 
man is changing the first insulator; in (c), 
he is installing the last insulator, prepara- 
tory to taking down the pole platform. 
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Adapting 3-Wire Lighting 


to Network Service 


C. S. WICKSTROM, Engineering Department, Commonwealth Edison Company 





Buildings changed over to a.c. network supply 


require changes in wiring — Adaptation of old 


three-wire systems is possible in some cases 
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THE USE of three-phase, four-wire 
mains in buildings for the distribu- 
tion of electrical energy for light and 
power is rapidly increasing, due par- 
ticularly to the growth of the a.c. net- 
work system in densely loaded areas. 
The a.c. network system is displacing 
the d.c. system, which has been the 
common medium of distribution in 
the business districts of many of the 
larger cities. Consequently, it be- 
comes necessary to change or adapt 
the distribution mains in the build- 
ings previously served by a d.c. sys- 
tem to conform with the new type of 
energy supply. 

Generally, the existing load and 
wiring conditions in the buildings are 
such that the old three-wire mains are 
useless and must be replaced with 
four-wire mains. However, on occa- 
sions conditions are such that’ it is 
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SCHEMATIC DIAGRAM and vectors for open-Y wiring 


possible to use the existing three- 
wire mains by connecting them to 
two of the three phases and neutral 
to produce an open-Y connection. If 
this can be done a considerable re- 
duction in the cost of the conversion 
can be effected. Also, in small new 
buildings, where the load is relatively 
light, the use of the open-Y circuit 
is possible. 

A circuit of this type is adapted 
primarily to lighting use, with the 
lamps connected between each of the 
two phases and neutral. However, 
single-phase motors and appliances 
can also be operated satisfactorily 
either at 120 volts connected from 
phase to neutral or at 208 volts con- 
nected phase to phase. Operation of 
three-phase equipment is not pos- 
sible. 


This circuit is rather treacherous 
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in that the voltage losses in it tend 
to be rather large and voltage un- 
balances between the two phases at 
the load may become excessive. 
Therefore, caution must be exercised 
in attempting to apply it to be cer- 
tain that satisfactory voltage regula- 
tion will be obtained. 

Because the open-Y circuit is es- 
sentially an unbalanced form of the 
four-wire circuit, the neutral will 
carry current under any condition 
of load balance between the two 
phases. The neutral current will be 
minimum and equivalent to the phase 
currents when the latter are equal. 
The current in the neutral, being 
greatly displaced in phase relation- 
ship to the phase currents, will pro- 
duce in the conductor an impedance 
drop which is out of phase with the 
drop in each of the phase wires. Gen- 
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erally, the combination of the impe- 
dance drop in the neutral with the 
drop in each of the phase wires pro- 
duces a voltage at the load which is 
unbalanced, even though the load may 
be balanced on the two phases. The 
exact amount of voltage unbalance 
for any particular installation will 
depend upon the load balance and 
the power factor of the load. 


Vector Relations 


In the vector diagram V, and Vz 
represent the applied voltage for A 
and B phases respectively, forming 
an angle of 120 deg. J, and Js repre- 
sent the current for the same phases 
and lagging their respective voltages. 
ly indicates the current in the neu- 
tral, its value being dependent upon 
the magnitude and direction of I. 
and Js, The impedance drops in the 
A and B phase conductors are shown 
as VsE. and VsEs. Also, the impe- 
dance drop in the neutral conductor, 
causing the neutral point of the cir- 
cuit at the load to be shifted to Nj, is 
represented by NN;. Then the vec- 
tors N,E. and N,Ez or simple E. and 
Es represent vectorially the voltage 
at the loads. These voltages can be 
determined mathematically by the 
use of the following equations, em- 
ploying vectorial notations: 

Ex, = Va — I4Z4 — IyZy 

Ep = Vp — IpZp — IyZy 
where Z is the impedance of the con- 
ductors, or more simply when three 
conductors of the same size are in- 
stalled, which is generally the case 

Ex, = V4 — Z (Ig + Iy) 

Ep = V4 — Z (Ip + Iy) 

Reference to the vector diagram, 
which was drawn for equal loads and 
power factors on both phases, shows 
that the voltage on the leading phase 
at the load, N,E. is considerably 
greater than the voltage on the lag- 
ging phase N,Es. Balanced voltage 
at the load can be obtained in the 
illustrated case, assuming the power 


factor and the total load of the two - 


phases remain constant, by shifting 
a definite amount of load from B to 
A phase. The pressures could be 
equalized also, assuming the current 
in both phases remains constant, by 
changing the power factor (in the 
case cited, an increase in power fac- 
tor) a definite amount. 

Table I shows the voltage drop per 
100 feet on each of the two phases 
with full balanced load at 95 per cent 
power factor in the conductors. This 
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table should be useful for the average 
installation supplying principally 
lighting load with some motor or 
appliance load. As the drop is 
directly proportional to the current 
flowing and the length of the circuit, 
the drop with other currents and cir- 
cuit lengths can readily be deter- 
mined by applying the correct pro- 
portion to the values shown if the 
load is balanced and the power fac- 
tor is 95 per cent. 

It will be noted from the table that 
the greatest drop at 95 per cent power 
factor load occurs on the lagging 
phase for No. 6, No. 4 and No. 2 
wire, while for the larger wire sizes 
the greatest drop occurs on the lead- 
ing phase. The use of No. 1 wire 


with cables of 1,000,000 circ.mil 
capacity and larger, a boost on the 
lagging occurs at the power factor 
under consideration. 

Because of the inherent rather large 
voltage loss and tendency toward un- 
balanced voltage in the open-Y cir- 
cuit it is essential that the impedance 
per ampere be kept low. This, in 
other words, means that the circuit 
must be short if the conductors are 
to carry current approximating their 
capacity or that the conductors must 
be large in proportion to the load to 
be carried if the circuit is long. 

In practice, a general rule has been 
established that for new installations 
the open-Y circuit-be installed for 
loads between 5 and 15 kw. For 





SWITCHBOARD in building changed from d.c. to a.c. 


with load at this power factor will 
result in approximately equal drops 
on both phases and consequently the 
voltage at the load will be balanced. 
The reason for the change in the 
phase on which the greatest drop oc- 
curs, as the size of the conductor in- 
creases, lies in the ratio of the resist- 
ance to reactance of the wire, which 
causes the resistance drop in the con- 
ductor to predominate in the smaller 
size and the reactance drop to have 
the greatest influence in the larger 
sizes. The unbalance in voltage at 
the load with balanced current be- 
comes more serious as the capacity 
of the conductors increases; in fact, 
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loads less than 5 kw. a single-phase, 
two-wire circuit is used and for loads 
larger than 15 kw. a complete three- 
phase, four-wire circuit is recom- 
mended. In no case is wire of less 
than No. 6 capacity used, and the 
upper limit for capacity is dependent 
upon the load and the voltage regu- 
lation desired. 

No specific rules can be set down 
to determine the possibility of using 
existing wiring in buildings being 
connected to a.c. supply. Each in- 
stallation must be given individual 
consideration. 

Recently in Chicago several large 
buildings have been changed to the 
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Table I—Voltage Drops on Open-Y Circuit 





Min. Reactance | Resistance Full Volts Loss | Volts Loss 

Size per Per 1,000 Load per 100 Ft. | per 100 Ft. 
Wire Size Conduit 1,000 ft. ft. at Current Leading Lagging 
50 Deg. C in Amps. Phase Phase 
1% 0.0510 0.4416 50 2.52 3.55 
1% 0.0456 0.2778 70 2.44 3.08 
1% 0.0446 0.1747 90 2.21 2.44 
2 0.0427 0.1114 125 2.23 2.08 
2% 0.0452 0.0889 150 2.37 1.89 
2% 0.0425 0.0704 175 2.35 1.68 
2% 0.0398 0.0558 225 2.59 1.62 
2% 0.0378 0.0473 250 2.66 1.47 
3 0.0401 0.0394 275 2.67 1.21 
3 0.0382 0.0338 300 2.65 1.09 
3 0.0366 0.0296 325 2.64 0.95 
3 0.034 0.0237 400 2.84 0.81 
3% 0.0355 0.0197 450 3.06 0.53 
3% 0.0334 0.0169 500 3.09 0.40 
3% 0.0329 0.0158 525 3.15 0.35 
3% 0.0322 0.0148 550 3.20 0.29 
34% 0.0308 0.0131 600 3.21 0.17 

4 0.0327 0.0118 650 3.51 *—0.0924 





a.c. network system wherein very 
few changes in the lighting mains 
were made. Table II shows the 
working data accumulated for one of 
the buildings. This building occu- 
pies an area of approximately half a 
square block and ranges in height 
from six to eight stories. While most 
of the risers in the building are long, 
the conductors are large and the load 
on each is relatively small. Table II 
shows the size and length of the con- 
ductors, the load on each of the phase 


conductors and the calculated voltage 
drop from phase to neutral for both 
d.c. and a.c. supplies. The a.c. cal- 
culations were readily made by refer- 
ence to Table I. 

Because the location of the old 
d.c. switchboard was undesirable, the 
building management decided to 
build a new switchboard in a differ- 
ent location. This accounts for the 
variation in lengths of the risers in 
the two sets of data shown in Table 
II. Each of the three 800,000-circ. 





mil conductors forming the risers in- 
dicated by * were in separate 2-in. 
conduits. As this arrangement was 
not practicable with a.c. supply be- 
cause of the large inductance in such 
a circuit, these risers were replaced 
as indicated with four-wire mains. 

It was decided that 2 per cent or 
2.4 volts (120 volts) drop in the 
risers could be permitted. Calcula- 
tions showed that the voltage drops 
in all but two of the mains were well 
within this limit. The drops in these 
risers Sec. 2N, 3 and 4 floors, and 
Sec. 2N, 5 and 6 floors, exceeded the 
limit by only 0.2 and 0.3 volt re- 
spectively. The decision was made 
that if necessary the load could be 
unbalanced on the risers to place the 
heavier load on the lagging phase, 
thus reducing the voltage drop ‘on 
the leading phase. 

Tests made on completion of the 
change to a.c. confirmed the calcula- 
tions. It developed that on the riser 
for Sec. 2N, 3 and 4 floors the load 
had been somewhat reduced, thus 
decreasing the voltage drop as cal- 
culated. On riser 2N, 5 and 6 floors 
the lagging phase was carrying a 
heavier load than the leading phase, 
which resulted in a maximum drop 
of 2 volts in the riser. Consequently, 

[Continued on page 62| 





Table II—D.C./A.C. Network Changeover Data 





D.C. Data 
Riser Data 
Load Voltage 
Size Length in Amps. Loss 
in Mcm in Feet per Bus (Calculated) 

Sec, 1 Sub. Base., Base., & 1st Fl 3-400 225 45 0.27 
Sec. 1 NIRS as 6c SiR vy -crke a Shue eu ene 6 3-600 265 95 0.43 
Sec. 1 RV BSIRRE aesthetic eases 3-500 310 100 0.67 
Sec, 2N, Sub. Base., & Base................ 3 No. 3/0 250 25 0.40 
eS ee CME os sc panase<bsa0esssnecna 3-500 270 65 0.38 
Ne fe ce bcd ob da dwn oe tae vceecke 3-600 300 115 0.62 
UT MEN A in bn cre nik daa WEA aN aS 3-700 330 120 0.56 
Sec. 28, Sub. Base., Base., 1 & 2 Fl 3-600 320 70 0.40 
cea, i I Ons oc. Sc wo gos vices aecs *3-800 375 95 0.46 
Sec. 3 E, Sub. Base., Base., 1, 2 & 3 Fl 3-70 280 55 0.24 
RL ae eas ian kc bavi ban on bos ca ow 3-350 315 15 0.15 
Sec. 3 W, Sub. Base., Base., 1 & 2 Fl *3-800 470 25 0.16 
OG Tg a EO Wi ec es wccecacswncweve *3-800 525 45 0.32 
si i nods ache ae sccscawicians 3-400 275 65 0.48 
ns a aE IG os bok:c anu sdcadeves-dave 3-600 420 30 0.23 
Sec. 5 TT a en aaa 3-400 225 50 0.30 
Sec. 6 ge eS cos heel 3-600 210 110 0.41 
Sec. 7 US 65 kk 6S ie hs 8 de aebhee een 3-600 100 100 0.18 
Sec. 8 a is ciate a oe eet 3-400 100 60 0.16 
SN a MINS oven kpwcgdcncacacaseasde 3-250 140 55 0.33 
as BW I vv kc oc icdn cdreveniscce 3-300 235 50 0.42 
Wh: BO te ID no soso a Koacecncdccwes 3-500 140 45 0.14 
 % @ ye \ °C ey eee 3-500 265 55 0.31 
Sec. 11 N, Sub. Base., Base., & ist Fl 3-500 225 25 0.12 
See hes ee eS cin wk nis val a vad emaueee 3-500 255 20 0.12 
Os a ee Wi ee Oe tenes 5 ck can cSkwa eee 3-600 315 40 0.23 
wee Oe Cis oc sk <a pnd ccnen doe 3-750 190 30 0.08 


A.C. Data 
Riser Data 
-_-_— OC Cl" Greatest 
Load Voltage 
Size Length in Amps. Loss 
in Feet | per Phase| (Calculated) 

3-400 Mcm 215 45 0.78 
3-600 Mcm 255 95 1.63 
3-500 Mcm 300 100 2.13 
3 No. 3/0 295 25 1.00 
3-500 Mcm 305 65 1.41 
3-600 Mcm 335 115 2.60 
3-700 Mcm 365 120 2.72 
3-600 Mcm 285 70 1.38 
4-500 Mcm 340 63 0.50 
3-700 Mcm 350 55 1.19 
3-350 Mcm 385 15 0.50 
4-500 Mcm 510 17 0.18 
4-500 Mcm 565 30 0.37 
3-400 Mcm 345 65 1.75 
3-600 Mcm 460 30 0.95 
3-400 Mcm 265 50 1.08 
3-600 Mcm 250 110 1.85 
3-600 Mcm 140 100 0.95 
3-400 Mcm 130 60 0.65 
3-250 Mcm 60 55 0.35 
3-300 Mcm 225 50 1.10 
3-500 Mcm 60 45 0.19 
3-500 Mcm 190 55 0.75 
3-500 Mcm 265 25 0.47 
3-500 Mcm 295 \ ‘20 0.43 
3-600 Mcm 355 40 0.97 
3-750 Mcm 230 30 0.41 





* Three 2-in. conduits with one conductor in each conduit. 
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Step Regulators for 
Transmission Control 


Two plants with tie line and load take-offs oper- 
ate satisfactorily by the use of 33-kv. regulator 
— Theory and practice bring economic results 


GLEN C. MOOMAW.* lIowa-Nebraska Light & Power Company 





IN THE YEAR 1937 we were faced 
with the necessity of providing more 
generating capacity and better volt- 
age regulation to an area served by 
our Norfolk, Neb., steam plant and 
the 132-mile transmission line which 
connects the Norfolk plant with the 
Nebraska Power Company system in 
Council Bluffs, lowa. We looked for 
an expedient means of increasing the 
capacity available for the Norfolk 
territory, something that would tide 
us over for a few more years, and 
this caused us to consider a high-volt- 
age step regulator for the transmis- 
sion line. A step regulator, while it 
represents considerable investment, is 
standard equipmént which can be 
moved without heavy loss of invest- 
ment if the necessity arises. 


Transmission System 


The 132-mile transmission line is 
three-conductor, three-phase, and car- 
ries a nominal voltage of 33,000. Be- 
ginning at the Nebraska Power Com- 
pany end of the line, power is 
generated in Omaha and transmitted 
to Council Bluffs at 13,200 volts. In 
Council Bluffs a bank of three 833- 
kva. transformers step up the voltage 
to 33,000 for transmission to Mis- 
souri Valley, Iowa and Norfolk, Neb. 
The line conductor is No. 2 copper 
from Council Bluffs to Tekamah 
Neb., a distance of 51.5 miles; thence 
from Tekamah to Norfolk, a distance 
of 81.5 miles, the conductor is No. 4 
copper. At Norfolk the voltage is 
stepped down to 2,300 volts through 
a bank of three 500-kva. transformers. 

Load is distributed along the trans- 


_—_ 


*Paper presented recently at Missouri Valley 
Association. 
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LAYOUT of transmission lines and regulators with normal power loads 


mission line from several substation 
points, namely: Missouri Valley, 
Iowa, where nearly 1,500 kw. may be 
taken off; Tekamah, Neb., where 300 
kw. is taken off; Oakland, Neb., 350 
kw.; Beemer, 30 or 40 kw., and Stan- 
ton, 250 or 300 kw. Thus, under nor- 
mal conditions, the load distribution 
may be as shown in the illustration, 
with 2,500 kw. flowing from Council 
Bluffs ‘to Missouri Valley and ap- 
proximately zero arriving at Norfolk, 
where the 3,000-kw. load of that area 
is carried by the Norfolk plant. The 
Norfolk plant operates in parallel 
with the Omaha plant and serves to 
regulate voltage to the substations on 
the transmission line which may be 
supplied with energy from Council 
Bluffs. 

Generation and voltage require- 
ments in the Norfolk area are, for the 
most part, supplied by the Norfolk 
plant. In times of emergency the Nor- 
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folk plant may supply energy to the 
Missouri Valley district, but never to 
Council Bluffs, because the contract 
with Nebraska Power Company pro- 
vides for purchase only. Thus, al- 
though the transmission line is nor- 
mally used to carry energy from 
Council Bluffs to the Norfolk sub- 
station, it is frequently required to 
furnish energy beyond the Norfolk 
substation, and occasionally the 
power flow may be reversed, with 
Norfolk supplying Missouri Valley. 


Line Regulation Poor 


A steam plant at Missouri Valley 
operates in the winter time for steam- 
heating service, generating 200 to 
250 kw. At other times the Missouri 
Valley plant is operated for standby 
purposes only, with 600 to 800 kw. 
available. 

With this brief description of line 
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constants and load conditions in 
mind, it can be understood that line 
regulation is poor, as shown by regu- 
lation curves, which, of course, were 
made from more detailed data. It was 
decided from the study that was made 
that a 15 per cent regulator, designed 
to regulate in both directions, and 
located at Oakland, Neb., approxi- 
mately the center of the transmission 
line, would give the desired results. 
Our experience in operating the 
regulator during the first several 
months was not satisfactory. Occa- 
sionally the regulator would be called 
upon to boost voltage a little in one 
direction or the other and it would 
move over its entire range without 
satisfying the small demand for 
higher voltage. At other times it 
might be found boosting its full range 
in a direction opposite to the flow of 
power in the transmission line and the 
contact-making voltmeter would still 
be calling for more change. The volt- 
age-boosting effect of the regulator 
apparently would be used up in over- 
coming the voltage drop that circu- 
lating current produced in the trans- 
mission line. In general, operation of 
the regulator was unstable. The in- 
stability can be accounted for by vec- 
tor analysis of the conditions, but 
instead of attempting to show this by 
vectors we will discuss some of the 
features of the regulator’s control and 
review some of the fundamentals of 
parallel operation of generators in 
order to explain the instability. 


Regulator Is Automatic 


The Oakland regulator is located in 
an unattended substation and is fully 
automatic in operation. It is rated 
34,500 volts, 449 kva., 50 amp., three- 
phase, outdoor service, 15 per cent 
raise and lower in 16 or 32 steps. The 
three-phase regulator has single-phase 
control. Since it is designed to regu- 
late voltage in both directions, two 
potential transformers are necessary. 
One current transformer suffices. 
Thus, current and potential from a 
single phase are available to actuate 
a power-directional relay. This relay 
is essentially a watt-hour meter ele- 
ment which is constructed to give 
maximum torque at unity power fac- 
tor and will, therefore, change its 
direction of rotation and its contacts 
with change of direction of power 
flow. One contact-making voltmeter is 
provided which is changed from one 
P.T. and its compensator to the other 
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P.T. and its compensator according to 
the direction the power relay is point- 
ing. The compensator boxes have re- 
sistance and reactance adjustments to 
simulate the transmission line con- 
stants. A time-delay relay with ad- 
justments from zero to three minutes 
delays operation of the regulator 
after the voltmeter calls for a change 
in position. The time-delay relay pre- 
vents unnecessary regulator opera- 
tions due to momentary swings in 
voltage. 


Located in Tie-line 


The regulator is located in the tie- 
line between two generating stations. 
Generators operating in parallel must 
have their voltages matched if circu- 
lating current is not to flow between 
them. In considering the line between 
Council Bluffs and Norfolk it makes 
no difference where the voltage in- 
equality is introduced between the 
generating stations, whether the gen- 
erator excitation is changed or trans- 
former ratio taps changed, or whether 
a step regulator is introduced some- 
where in the line, the effect as re- 
gards setting up circulating currents 
between the stations is the same. An 
important point to remember in ana- 
lyzing this setup is that bus voltages 
at the two generating stations are 
maintained at constant values by 
automatic generator regulators. 

First, let us consider current and 
power-factor conditions without a 
regulator at Oakland. Under this con- 
dition the amount of circulating cur- 
rent, and hence power factor rela- 
tions, at various points along the line 
is determined by the setting of trans- 
former taps and the amount of gener- 
ation at Norfolk, which determines 
the amount and direction of power 
flow in the transmission line. With 
both stations feeding power into the 
line there is always a point of zero 
power somewhere between them, and 
this point may be anywhere between 
Council Bluffs and Norfolk, or it may 
be in the Norfolk bus, depending on 
how much Norfolk generates. It is not 
possible for Norfolk to control the 
power factor at various points along 
the line and still maintain a constant 
voltage at Norfolk. 

Power factor at or near the point 
of zero power in the line may go 
through all values of leading and lag- 
ging. Power factor at the Council 
Bluffs end of the line will vary greatly 
with changes in load, but it is possible 
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to choose a transformer tap setting 
that will give a high power factor at 
Council Bluffs for the heavier loads 
that are drawn from that point. A 
high power factor at Council Bluffs 
is desirable because of a demand 
charge based on kva. By choosing the 
proper transformer tap the Norfolk 
station can be forced to take consid- 
erable lagging current at times in 
order to hold up bus voltage at Nor- 
folk, and this in turn raises power 
factor at Council Bluffs, holds down 
the kva. demand and prevents voltage 
at Missouri Valley from dropping too 
much. Thus, under the condition of 
no regulator at Oakland, the voltage 
regulation at Missouri Valley could 
be held to 5 or 6 per cent. 

Now let us consider the regulator 
in service at Oakland. With eight 
points movement on each side of neu- 
tral, each point will produce a volt- 
age change of approximately 2 volts. 
With each movement of the regulator 
there will be a change in circulating 
current flowing in the line. This cir- 
culating current is reactive and will, 
along with the normal reactive cur- 
rent due to power load, affect the line 
drop compensator of the regulator. 
Line drop compensator voltage is,sub- 
tracted from the voltage that affects 
the contact-making voltmeter. And in 
some cases the reactive component of 
voltage due to circulating current 
flowing through the compensator will 
subtract enough voltage from the 
voltmeter to prevent the voltmeter 
from changing when the regulator 
changes position. This is an unstable 
condition and may cause the regu- 
lator to go to full boost without satis- 
fying the voltmeter. 


Unstable Operation Experienced 


Unstable conditions such as out- 
lined actually happened during our 
first experiments in operating the 
regulator. The compensation on the 
regulator was set to correspond 
closely with line resistance and re- 
actance. These settings were checked 
by cutting off first one source of 
power and then the other and noting 
voltages delivered by the regulator. 
Operation of the regulator under 
these conditions was stable some of 
the time, but at other times it was 
unstable and the effects it produced 
were intolerable. A lot of experiment- 
ing was done by. reducing the reactive 
compensation settings, but instability 
still occurred. Finally, the connec- 
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tions to the reactive compensation 
were reversed and small negative set- 
ting given them. The resistance was 
then over-compensated to make up 
some of the loss of reactive compensa- 
tion. With these settings any tendency 
of the regulator to over-run causes 
circulating current to produce a nega- 
tive reactive voltage, which cancels a 
part of the positive resistance com- 
pensation voltage and thereby pro- 
duces equilibrium. 


Operation Now Stable 


Thus, as the regulator is now ad- 
justed, the operation is stable and the 
number of points boost is approxi- 
mately proportional to the power 
flowing through it. Although the 
power directional relay has current 
taps for increasing or decreasing its 
sensitivity, it is set for its most sensi- 
tive condition and less than 10 kw. is 
required to actuate it. The location of 
the regulator and the generating 
schedule of the Norfolk plant is such 
that the regulator is often the point of 
zero power. This causes the power- 
directional relay to swing back and 
forth and keeps auxiliary relays on 
the regulator operating a great deal. 
The only effect of this is to increase 
maintenance of the auxiliary relays. 

The 15 per cent boost of the regu- 
lator was not sufficient to take care of 
Norfolk’s needs when the plant was 
shut down after midnight. For this 
reason transmission line voltage was 
raised 5 per cent at Council Bluffs by 
changing transformer taps. This in- 
crease in voltage, along with the 15 
per cent available at the Oakland 
regulator, makes a total of 20 per 
cent more voltage available for Nor- 
folk. Thus, the transmission line is 
now being operated at two voltage 
levels, with the Council Bluffs and 5 
per cent higher than the Norfolk end. 
The compensator boxes have resist- 
ance taps for the voltmeter to take 
care of the 5 per cent difference as the 
voltmeter is changed from one side 
of the regulator to the other. With 
zero power flow at the regulator and 
normal voltage on the two power sta- 
tion buses, the regulator does not 
now take a neutral position, but in- 
stead takes a position about two 
points boost toward Missouri Valley. 

The wide variation of voltage that 
the regulator might produce naturally 
brings up the question of voltage to 
towns along the transmission line be- 


tween Council Bluffs and Norfolk. 
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The largest substation, Missouri 
Valley, where the load taken off may 
reach 1,500 kw.,.suffered an increase 
in voltage regulation from about 8 per 
cent to about 10 per cent and it was 
necessary to purchase and install an- 
other high-voltage regulator to correct 
the condition. This regulator has 12} 
per cent boost and is rated 50.2 amp. 
It is similar to the one at Oakland 
except that it regulates in one direc- 
tion only. Full use of the reactive 
compensation and resistance com- 
pensation on this regulator is made 
to give a very satisfactory voltage 
curve for the Missouri Valley district 
and its 27 miles of 33-kv. branch line. 


the switchbeard.-This forestalled any 
unstable action the positive reactive 
compensation might have produced. 
In regard to voltage at other sub- 
stations along the transmission line, 
those substations are equipped with 
lower-voltage regulators. 


Effect on Power Factor * 


Another question may be asked 
about the effect of the Oakland regu- 
lator on the power factor of energy 
purchased at Council Bluffs, recalling 
that the demand charge is based on 
kva. The regulator at Oakland has 
caused relinquishment of some of the 





Miles of Line 


REGULATION of Norfolk-Council Bluffs Line—15 per cent boost at Oakland, 36,000 volts 
at sender, 92 per cent power factor at normal operation 


The Missouri Valley district has no 
small regulators. 

Operation of this step regulator at 
Missouri Valley has caused no cum- 
plications because, thus far, it is oper- 
ated as a branch line regulator, al- 
though there are switching facilities 
for operating it in the main line if 
that ever becomes desirable. During 
the Christmas holiday period the 
standby steam plant at Missouri Val- 
ley was operated a few times, generat- 
ing about 600 kw. Since this 600 kw. 
represented about 50 per cent of the 
load on the regulator, the line drop 
compensator gave insufficient voltage 
to the district. The condition was tem- 
porary and was taken care of by hand- 
remote control of the regulator from 
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control over this power factor. It is 
not now possible to use the Norfolk 
plant to take up excess lagging cur- 
rent in order to hold up the power 
factor at Council Bluffs, because in 
order to do that it would be necessary 
for Norfolk to raise bus voltage and 
that would be objectionable. 

The voltage setting of the contact- 
making voltmeter on the regulator is 
critical as regards the power factor 
that is maintained at Council Bluffs. 
As the voltmeter setting is raised, 
voltage to Norfolk is raised and Nor- 
folk generator excitation is lowered, 
making the Norfolk generator power 
factor less lagging and making the 
power factor at Council Bluffs more 

[Continued on page 60| 
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NEWS-PRINT OF 


A. P. SCHNYDER, Electrical Engineer for 
George F. Hardy, Consulting Engineer, New York 


SWITCHGEAR controls two 6,000-kw., 0.8-per cent-p.f., 

2,300-volt General Electric steam turbine-generators, three 
4,000-hp. grinder motors and other mill feeders. (Main switch- 
board at right, control board at left.) 2,300-volt a.c. is 
stepped down at four utilization points in the plant by three- 
phase "Pyranol" transformers to 440 volts. 600-volt d.c. for 
paper-making machine and 250-volt d.c. for excitation of the 
synchronous motors is supplied from d.c. switchboards, one in 
machine room and the other below the main a.c. board. Oil 
circuit breakers of 150,000-kva. interrupting capacity are used 
for primary switching; borax fuses furnish back-up protection 
for 2,300-volt motors—nearly all motors over 100 hp. All 
motors start across-the-line (Southland is the first mill to have 
this feature throughout) and there are start-and-stop push- 
button controls at each motor, with "Deion" breakers to pro- 
tect the 440-volt motor starters. Lighting is 115 volts; trans- 
formers (2,300 to 230/115 volts) supply three to four narrow 
lighting panels which fit into the vertical steel columns in the 
plant. Distribution is three-wire. All motor control units have 
test switch facilities. 


BARKING DRUM, driven by a 125-hp., 440-volt a.c. motor, 

revolves at 7!/2 r.p.m. and removes bark from Southern 
yellow pine logs hauled to it by motor-driven conveyors. 
Barked wood is washed, soaked and dumped in wood bins 
above the grinders; bark is used for fuel. Controls are assem- 
bled in small house in right foreground; operation can be 
supervised and controlled from push buttons in the smaller 
house above. There are additional individual pushbutton con- 
trols locally. 
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ee driven by three 4,000-hp., 200-r.p.m. synchron- 
ous motors, convert the wood to pulp. Special motors are 
semi-inclosed, self-ventilated type; cooling air is drawn through 
openings in the side inclosures and discharged through vents 
at top of motor. Each motor drives two grinders in tandem; 
grinders are on other side of wall. 


PRIMARY PULP SCREENS remove oversize fibres in 

groundwood pulp from stock troughs before it is dewatered 
in deckers in foreground and then mixed with sulphate pulp, 
other ingredient of Southalnd's newsprint. Three screens are 
each driven by a 60-hp., 1,160-r.p.m. squirrel-cage motor. 
Ammeter above start-and-stop button serves as operating con- 
trol by indicating load on motor, hence operating condition 
of screen. 
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SOUTHERN PINE 


Completely electrified is Southland Paper Mills, 
Inc., near Lutkin, Tex., first paper mill to make 


commercial newsprint from Southern yellow pine 


SULPHATE BEATERS pound and beat sulphate pulp to en 
pulpy fluid of desired fineness. Two beaters, with com- 

bined capacity of | ton, are driven by two 150-hp., 1,165-r.p.m. 

squirrel-cage motors. Proper mixture of wood and sulphate 

pulp is fed to Fourdrinier wire of paper-making machine- 


PAPER-MACHINE DRIVE furnishes 600 volts d.c. Motor- 

generator set includes 1,100-hp., 900-r.p.m., 2,300-volt, 60- 
cycle synchronous motor; 750-kw., 600-volt main d.c. generator; 
200-k.w., 600-volt starting generator; 30-k.w., 250-volt exciter; 
20-amp., 1,750-r.p.m. regulating exciter. 
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SHAKE HEAD imparts a horizontal motion through an 
eccentric to frame of paper-making machine as pulp mix- 
ture flows along Fourdrinier wire to “mat" the fibres. Driven 
by 7!//10-hp., 450/1,800-r.p.m. 230-volt d.c. splash-proof 


motor. 


VACUUM PUMPS, connected to eight suction boxes two- 

thirds of the way down the length of the Fourdrinier wire, 
and the suction couches and presses, draw additional water 
from the moving and forming sheet of paper. Three 250-hp., 
400-r.p.m. splash-proof synchronous motors drive the pumps 
in the basement below the paper-making machine. 


CONTROL STATION, centrally located along the length 

of the paper-making machine, enables the machine tender 
to supervise closely every operation of the machine and its 
associated auxiliaries. It is one of four stations where equip- 
ment is assembled for departmental control. 


10 FINISHED PAPER, after receiving proper degeee of 
finish from calender roll, is transferred by electrically 
driven crane to winder, where entire roll of 234-in. wide paper 
is rewound and slit to proper width to fit different presses it 
will be used on. Squirrel-cage, open-type crane motors handle 
the paper from calender and winder rolls, Battery-operated 
trucks remove the wrapped rolls to the shipping rooms and 
stack it for storage until shipment. 
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General Electric 











Water Heating Important 
Source of Utility Income 


Potential revenue from electric water heater, incidence of de- 


mands and usage on distribution systems and the scope of modern 


water heating rates presented in N.E.M.A.-E.E.I. prize winning paper 


R. E. CAYWOOD and E. E. SPRAGUE, West Penn Power Company, Pittsburgh, Pa. 
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A COMPETITIVE RATE for water 
heating does not necessarily mean a 
rate which gives costs no greater than 
the cost for other services. There may 
be other advantages for which a cus- 
tomer is willing to pay a premium. 
Examples are the well-known advan- 
tages of the electric water heater, such 
as cleanliness, efficiency, convenience, 
safety, quiet and cool operation—the 
latter being due to heating units en- 
tirely inclosed in the tank—absence 
of flame and fumes and the use of a 
small amount of floor space made 
possible by the characteristics men- 
tioned. 


Principal Advantages 


The nine principal advantages of 
water heating load to a utility are as 
follows: 


1. The electric utility company, being 
an enterprise organized and operated to 
render a public service, has the duty of 
making available to its customers any serv- 
ice which it can economically supply. A 
customer must have what he wants at a 
reasonable price; i.e., a price consistent 
with good service for all customers and 
for all classes of use. Today this complete 
electric service includes, in addition to 
lighting and miscellaneous appliance use, 
the so-called three major services—refrige- 
ration, cooking and water heating. The 
modern all-electric home is the result. 


2. In many locations, especially sparsely 
settled rural areas, the electric supply is 
the only utility service available for water 
heating. Under these conditions the elec- 
tric company should offer a reasonable 
water heating rate as a public service. 


3. A competitive water heater rate makes 
the many advantages of the electric water 
heater available to the home owner. 


4. For the customer who heats his house 
with solid or liquid fuel the electric water 
heater makes it possible to use only one 
utility service in the home. This makes 
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for simplicity in operation and mainte- 
nance of equipment, subjects the customer 
to only one minimum charge and requires 
the payment of only one bill at the end 
of a month. 


5. The electric water heater has become 
an integral part of the modern electric 
kitchen. The idea of selling groups of 
electrical appliances as functional units or 
“packages” to do a certain job is growing 
and the complete kitchen package natur- 
ally includes the electric water heater. 


6. It is highly important, especially in 
this prolonged period of depression, for 
every American industry to make new 
equipment and new services available to 
the consuming public. The promotion and 
sale of new ideas puts men to work and 
builds another step in the road to recovery. 
Progress is possible only on such a basis. 


7. From the standpoint of the conserva- 
tion of natural resources, the heating of 
water by electricity is more desirable than 
the use of oil or natural gas. It is esti- 
mated that the coal reserves in the country 
will last many times as long as the supply 
of natural gas and oil. Water power is 
inexhaustible. Therefore, by heating water 
electrically with energy generated by coal 
or falling water, natural resources are 
conserved to the greatest possible degree. 


8. Where electricity can be used for all 
home services except house heating the 
electric utility’s domestic load is proteéted 
against the wasteful inroads of competi- 
tion. For example, where gas is used for 
water heating there is the possibility that 
the customer might -use this service for 
cooking and refrigeration as well. This 
would leave only the supply of lighting 
and small appliance use by the electric 
company. Small loads of this kind are 
costly to serve because of relatively fixed 
expenses, such as service drop, metering 
and billing. Low electric rates are made 
possible by volume business, but the latter 
is not obtainable where competitive ser- 
vices are substituted for part of the heavy- 
duty electric load. It should be borne in 
mind that electric service is required in 
any home for lighting and small appliances 
and thus cannot be replaced completely by 
other services. 


9. This matter of low electric rates brings 
up the question of the water heater load 
which is discussed in the second part of 
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this paper. The water heater load is ad- 
vantageous in that it makes for lower rates 
for other classes of service. The electric 
utility industry is inherently a high-invest- 
ment business. This characteristic makes 
what is technically known as “load factor” 
or “use factor”—i.e., the number of hours 
which a customer uses his equipment dur- 
ing a specific period—much more important 
than for any other businesses. This con- 
dition makes it highly important to develop 
a balanced load to procure the greatest 
possible use of facilities and thus keep 
the cost of service at a minimum. Valleys 
in the load curve at night and on week- 
ends, as well as during miscellaneous 
shorter periods, can be filled for maximum 
over-all benefits. 

A competitive water heater rate 
would very likely be based on the 
controlled-hour operation or incre- 
mental costs. Under controlled-hour 
operation service is rendered only 
during periods when certain generat- 
ing, transmission and distribution 
equipment is not being used for other 
loads, and thus a large part of the 
usual cost of rendering service is 
avoided. The second type of rate 
may be based on incremental costs, 
with no limitation as to hours of 
usage, the incremental cost repre- 
senting the additional expense to 
which the utility is subjected as the 
result of rendering this service. Either 
of the above rates becomes a class rate 
when service is limited to the supply 
of water heaters. 


Class Rates 


A class rate based on controlled 
operation or incremental costs might 
at first glance appear to be discrimi- 
natory; however, the idea is perfectly 
sound and works to the advantage of 
all customers, as well as to the other 
interested parties, namely, utility em- 
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ployees and investors. Obviously, a 
competitive rate is necessary to sell 
electric water heating service; i.e., 
competitive from the standpoint of 
price plus intangible advantages as 
described above. Where, because of 
the prevailing prices of competitive 
fuels, it is found that a class rate 
based on controlled hours or incre- 
mental costs must be resorted to, 
the special rate must cover all 
“out-of-pocket” costs and contribute 
something toward meeting general 
overhead and joint costs of the com- 
pany. It is this contribution which 
advantageously affects all of the 





E. E. Sprague (above) and R. E. Cay- 
wood (right) of research department, West 
Penn Power Company, authors of first- 
prize paper awarded $300 by Modern 
Kitchen Bureau. 


customers, in that rates for other 
services can be lower by the amount 
of the contribution. The over-all re- 
sult is that the company’s volume of 
business is increased, with all of the 
attendant advantages of greater sales 
of service, and all rates can be re- 
duced because of some coverage of 
general expenses and joint costs by 
the water heating customers. 


Water Heater Load 


Many factors combine to make the 
water heater load most desirable. One 
of the principal factors is the size of 
the individual water heater consump- 
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tion. The installation of a water heater 
results in approximately quadrupling 
the energy consumption of the aver- 
age residential user. Probably no 
other residential load presents such 
possibilities for increasing energy 
consumption. Even if only a small 
percentage of the residential users in- 
stall water heaters, the residential 
consumption and revenue can be very 
materially increased. 


Servicing Cost 


Not only is the water heater load 
very large, but it is a favorable one 
from the standpoint of the cost of 
servicing. It is the one residential load 
that provides possibilities for largely 
controlling the time in the day at 
which it occurs. Thus this load can 
largely be made to fit into off-peak 
periods or can be almost uniformly 
distributed throughout the day. The 


manner in which it is desirable to con- 


trol this load depends upon the char- 
acteristics of the system load of the 
individual utility. Generally it is 
found most satisfactory to employ 
off-peak charging periods of from ten 
to eighteen hours. 

In all cases the increase in demand, 
if any, upon the various classes of 
facilities employed in supplying the 
water heater load is comparatively 
small in relation to the amount of 
energy supplied. Thus the cost of 
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serving the water heater load consists 
mainly of the additional costs of 
generating energy during off-peak 
periods, together with the allowance 
for line losses, the cost of special 
facilities installed upon the customers’ 
premises for controlling and meter- 
ing the water heater consumption and 
the additional commercial, new busi- 
ness and general costs involved. In- 
asmuch as the off-peak generating 
costs are but little higher than the 
fuel costs at the more efficient stations 
available during the off-peak portions 
of the day, it is evident that the over- 
all costs of serving the water heater 
load cannot be very large in compari- 
son with the cost of serving other 
components of the residential load. 


Low Added Costs 


Even where the water heater load 
cannot be fitted in entirely as an off- 
peak load, or where the water heater 
is operated uncontrolled, in order to 
avoid the cost of providing the time 
switch, the resulting water heater load 
is an unusually favorable one. Inas- 
much as the capacity of the service 
drop and secondaries are in practi- 
cally all cases determined by the 
range demands, additional customer 
peaks created by the water heater 
load in many cases involve increased 
costs only in connection with distri- 
bution transformers. Of course, 
where 24-hour charging is employed, 
or where there is on-peak use of the 
top heating element, resulting in cre- 
ating additional peaks at the time of 
the peak load on distribution lines 
or at the time of the system peak, 
some additional investment in dis- 
tribution primaries and in bulk 
power supply facilities is involved. 


Analysis of Costs 


It is really surprising how low the 
additional costs of providing for 
these additional demands are when 
expressed in terms of cost per kilo- 
watt-hour of water heater load. So 
much of the total cost in serving 
residential consumers is involved in 
providing facilities required for the 
initial service, but which are not in- 
creased in capacity or number with 
additional use, that the cost of pro- 
viding additional service is in gen- 
eral materially less than the over-all 
average costs. Naturally the differ- 
ence in costs is even more striking 
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when the additional service is that 
of the water heater load with its 
favorable characteristics resulting 
from its susceptibility to control in 
time of use. 


Added vs. Average Costs 


A substantial difference between 
additional costs and average costs 
occurs in connection with nearly 
every function involved in the supply 
of electric service. Because of the in- 
creasing size of power-generating 
units and of the important improve- 
ments made in power station design 
the first costs, operating costs and 
fuel costs in connection with new 
stations are materially less than 
those of existing stations. Thus in 
this function alone there is a very 
material difference between present 
average costs and the costs of pro- 
viding additional power. While the 
effects of improvement in transmis- 
sion and distribution lines and sub- 
station design have not been so very 
important in reducing the costs of 
additional power supply, the amount 
of such facilities involved is very 
much less for an increase in service 
than for the present service. 

There are several reasons why a 
smaller investment in line and sub- 
station facilities is involved in sup- 
plying a unit of additional service 
than is employed per unit of present 
service. Some of the more important 
of these reasons are as follows: 

1, The cost of the supporting poles repre- 
sents a large part of line costs, and in 
many cases where additional lines are em- 
ployed they can be installed on existing 
poles, thus reducing the number of poles 
required per unit of service. This is espe- 
cially true of distribution primaries. It is 


very seldom necessary to provide addi- 
tional poles to accommodate an additional 
feeder not extending into new territory. 


2. Many lines, because of the require- 
ments for mechanical strength, have elec- 
trical capacity several times that required 
to carry existing loads. In such cases 
additional load can be delivered with no 
addition in facilities. This is particularly 
true of distribution primary lines, with the 
exception of the sections of such lines serv- 
ing as main feeders. 


3. Many lines and units of substation 
apparatus normally carry little or no load 
because they serve as spares. In many 
cases the number of lines or of units of 
equipment can be increased without the 
necessity of providing additional spares. 


4. In many cases additional service is 
provided by replacing existing facilities 
with others of greater capacity. In such 
cases the unit cost of the larger capacity 
item is usually much less than that of the 
item replaced, thus involving a low addi- 
tional cost per unit of additional capacity. 


Not only is the water heater load 
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a highly desirable load in itself, but 
in some systems it is only by reason 
of the profits provided by the water 
heater load that the taking on of 
range load at properly competitive 
rates can be justified. In such cases 
the costs of the higher capacity meter, 
service drop and secondaries, to- 
gether with the other increased costs 
occasioned by the range load, are in 
excess of the revenue that the range 
business can be made to yield. How- 
ever, after the higher capacity facili- 
ties are provided, considerable addi- 
tional load,-other than the range load 
itself, can be accommodated, espe- 
cially where the load has such favor- 
able characteristics as that of the 
water heater load. The possibilities 
of obtaining a substantial profit by 
acquiring the water heater are such 
that the company feels justified in 
taking on range business, which alone 
would not be remunerative. Thus the 
water heater load serves as a means 
of acquiring range load business that 
could not otherwise be obtained. 





In a somewhat similar manner the 
water heater load also helps to make 
possible the taking on of residential 
air conditioning. Although the water 
heater load remains fairly constant 
throughout the year, there is some 
reduction in the warmer summer 
months. Thus the reduction in water 
heater requirements comes at the very 
time that the air conditioning load 
occurs. 


Aids Air Conditioning 


Because of the short seasonal 
duration of air conditioning, the cost 
of service will be very high, unless it 
can be made to fit in with some other 
load, such as water heating. It is very 
likely that the total water heater load 
will be such as to largely, if not 
wholly, accommodate air condition- 
ing in the summertime valley of the 
water heater load. Since the air-con- 
ditioning load can be made to yield 
a fairly high rate, it will be evident 
that fairly large possibilities of profit 
are afforded in this connection. 





Step Regulators for 
Transmission Control 
[Continued from page 55] 


lagging. Therefore, the Oakland con- 
tact-making voltmeter is set to give 
Norfolk a voltage that is just barely 
satisfactory. This voltage serves all 
right on off-peak periods when the 
plant is shut down and tends to keep 
power factor at Council Bluffs above 
90 per cent lagging when the Norfolk 
plant is operating. Thus, there is 
probably a little sacrifice in power 
factor at Council Bluffs due to the 
operation of the Oakland regulator, 
but it is not much because power 
factor is actually running 90 to 96 
per cent for the heavier demands. 
When the Norfolk plant is shut 
down the voltage curve of the regu- 
lator is not as smooth as it formerly 
was when the reactive compensation 
had a positive setting. The adjust- 
ment necessary to bring about the 
stabilization resulted in loss of regu- 
lation to some extent. The regulator 
can be set to give 100 per cent com- 
pensation of voltage for load at a 
given power factor, but when power 
factor is above that point the regu- 
lator will over-compensate and when 
power factor is below that point the 
regulator will under-compensate. 
Operations of the Oakland regu- 
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lator are running about 1,000 to 1,100 
per week, or averaging one operation 
for each nine or ten minutes. Opera- 
tions of the Missouri Valley regulator 
run about 700 per week. Even though 
the Oakland regulator is given fifteen 
seconds time delay, as compared to 
Missouri Valley’s zero time delay, the 
operations show that there is ‘much 
greater tendency for the Oakland 
contact-making voltmeter to call for 
voltage changes. 


Contact Inspection 


Contact inspections are recom- 
mended after about 75,000 opera- 
tions. The contacts of the Oakland 
regulator were inspected once and 
showed no apparent wear. A light de- 
posit of carbon that had settled out 
of the oil on the mechanism was easily 
washed off with a stream of oil. The 
oil itself was quite clear. 

In conclusion, we will say that the 
Oakland regulator is serving very 
well the expedient purpose for which 
it was purchased. But we would like 
to caution any one who may contem- 
plate installing a regulator in a tie- 
line between two power stations to 
give the matter careful study. In re- 
gard to an installation like the one- 
way regulator at\ Missouri Valley we 
see no reason why it should not give 
complete satisfaction. 
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Electric Radiant Heat 
vs. Steam Convection 


Experiments with electric radiant heating of buildings reveal lower B.t.u. 


requirements than with steam convection radiators — See feasibility of extend- 


ing the method to automatic substations and other special applications 


DOUGLAS DOW.* The Detroit Edison Company 





EXPERIMENTS with electric radiant 
heating of buildings undertaken by 
The Detroit Edison Company during 
the past two heating seasons have led 
to the following conclusions: 


1. Higher B.t.u. requirements ex- 
isted for rooms heated by steam 
convection radiators than for similar 
rooms using electric radiant heaters 
providing identical comfort condi- 
tions, under certain wall and building 
conditions. 

2. The lower B.t.u. requirements 
for identical comfort with electric 
radiant heating were due to inherent 
differences between convection and 
radiant heating. 

3. In spite of savings in B.t.u. re- 
quirements for equivalent comfort 
conditions in buildings having the 
usual thermal insulation, demand 
charges, or the average domestic rate 
encountered, may place electric radi- 
ant heating beyond the economical 
reach of the average potential user. 

4. Buildings, or sections of build- 
ings, occupied only intermittently, 
such as automatic substations, 
churches, storage warehouses, iso- 
lated working spaces, and the like, 
are possible exceptions due to factors 
of occupancy that modify the per 
B.t.u. cost. Convenience, installation 
cost and speed of providing comfort 
conditions in these instances are addi- 
tional factors to be evaluated when 
determining the over-all economy. 

One of the several tests was con- 
ducted in two identical abandoned 
and adjoining boiler rooms that had 
been converted into salvage shops 
and were separated by a brick cur- 
tain wall. Electric radiant heaters of 





* Chief of research. 


ELECTRICAL WORLD @ 


August 


EFFICIENCY 


AND 


on B.t.u. basis 


sufficient capacity to provide a radia- 
tion intensity of 20 watts per square 
foot of floor space were installed in 
one room, as shown in the accompa- 
nying illustration. They were 1,500- 
watt, 230-volt units radiating 70 per 
cent of their energy downward, hav- 
ing surface temperatures of approxi- 
mately 575 deg. F. at rated voltage. 
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ADVANTAGES of electric radiant units and 
radiators for room heaters compared by Detroit Edison. 





steam convection 
Radiant heat has advantage 


A total of 5,720 sq.ft. of equivalent 
direct steam radiation was installed 
in the adjoining room. The capacity 
of the electric radiant heating in- 
stallation was based on requirements 
estimated by an English consultant. 
The steam radiation was based upon 
experience in this company with a 
similar room. A check calculation 
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showed that the electric radiant heat- 
ing installation was sufficient to sup- 
ply only 30 per cent of the calcu- 
lated B.t.u. heat loss for its section 
of the building and the steam radia- 
tion was sufficient to supply 55 per 
cent of the calculated heat loss for 
its section of the building. Both cal- 
culations were made according to 
standard methods and based upon 
maintaining 60 deg. F. inside when 
the outside temperature was zero. 
Five recording thermometers in 
the electrically heated room, six in 
the steam-heated room at the 4-ft. 
level above the floor and one in each 
room at the 62-ft. level were used in 
conjunction with ‘wet and dry bulb 
instruments to obtain indoor ambient 





HOURLY TEMPERATURE variation in radiant 
and steam-heated rooms during coldest day 


A Steam-heated room at 62-ft. level; B steam-heated room 
at 62-ft. level, exposed location; C steam-heated room at 
4-ft, level; D electrically heated room at 4-ft. level; E elec- 
trically heated room at 62-ft. level; F electrically heated 
room, unheated section, at 4-ft. level, 


air temperature records. Outdoor 
ambient air temperature records were 
obtained with shielded recording ther- 
mometers on the north and south sides 
of the building. During part of this 
test a “Yaglou Heated Globe” ther- 
mometer was used to determine the 
equivalent comfort conditions in the 
two rooms. 

Reasons for the higher B.t.u. re- 
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quirements for the steam-heated room 
may be deduced from a study of the 
accompanying curve, which sum- 
marizes temperature readings during 
the coldest test day. The following 
points are to be noticed from the 
curve: 


1. Rise in temperature recorded at 
the 62-ft. level in the steam-heated 
room indicates considerable loss of 
heat upward. Similar temperature re- 
cordings at the 62-ft. level in the elec- 
trically heated room indicates com- 
paratively little loss of heat upward. 

2. Temperatures recorded at the 
4-ft. level in both rooms showed the 
temperatures in the steam-heated 
room to be two to three degrees higher 
than that for the electrically heated 
room, although re- 
ported feeling of com- 
fort and equivalent 
temperature measure- 
ments made with the 
Yaglou Heated Globe 
thermometer in di- 
cated that the same 
comfort conditions 
existed in the two 
rooms. Heat loss was 
undoubtedly higher 
from the steam-heat- 
ed room due to larger 
inside - outside tem- 
perature differential 
and the heat flow 
(loss) upward. 

Point two above 
tends to bear out the 
theoretical reason for 
the advantage of elec- 
tric radiant heating 
from a B.t.u. stand- 
point. Body comfort 
depends upon the bal- 
ance of heat loss 
from and produced 
by the body. 

In convection heat- 
ing this balance or 
comfort is obtained 
by decreasing the 
temperature differen- 
tial between clothing 
and air, so that less 
body heat is lost by convection and 
more by radiation to such of the 
walls and surroundings as are cooler 
than the body or air. 

In radiant heating this balance or 
comfort is obtained by heating with 
radiant heat the clothing, the walls 
and surroundings, thereby decreasing 
the radiation losses from the body. 

Consequently, in convection heat- 
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ing the ambient air temperature is 
raised, the clothing-to-air temperature 
differential decreased and heat is car- 
ried upward by convection currents 
and lost, whereas with radiant heat- 
ing for the same comfort conditions 
the ambient air temperature is lower, 
the clothing-to-air temperature differ- 
ential being increased. Heat loss from 
the building is less because of lower 
temperature differential between in- 
door-outdoor temperatures. 

Because the height of the test rooms 
and number and arrangement of 
occupants slightly favor the electric 
radiant heating system, magnitude of 
the ratio of B.t.u. requirements for 
the two rooms might be misleading 
and are, therefore, withheld by The 
Detroit Edison Company pending 
further verification and test. 





Adapting 3-Wire Lighting 
to Network Service 
[Continued from page 52] 


excellent voltage conditions exist 
throughout the building. 
The accompanying _ illustration 


shows the new switchboard. Three- 
pole switches were required for the 
three-phase power mains as well as 
for the four-wire lighting risers which 
were installed to replace the original 
risers in individual conduits. To 
carry out the symmetry of the board 
as well as to provide for possible 
future load growth, necessitating in- 
stallation of four-wire lighting mains, 
three-pole switches were also in- 
stalled for the present lighting risers 
utilizing only two of the phases. Both 
switches and fuses are of sufficient 
capacity to carry adequately several 
times present load requirements. 

The board is wired symmetrically 
in that the two switches on each pan- 
el are connected in the phase se- 
quence, from left to right, of A,B,C, 
C,B,A. Fuse positions in the three- 
pole switches show how the open-Y 
circuits forming the risers are con- 
nected on the three phases to pro- 
duce a good load balance. 

This installation illustrates the pos- 
sibilities offered in utilizing three- 
wire mains in buildings connected 
to the a.c. network system, thereby 
resulting in definite economies in 
wiring. However, the limitations of 
the open-Y circuit must be recognized 
and attempts to use it indiscrimin- 
ately can result in very unsatisfactory 
voltage regulation. 
WORLD @ August? 
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Flexible Steam Provisions 


for Combination Turbine 


Operating either as superposed or condensing unit, new 
turbo-generator at Walnut station required solutions of 
special problems in steam and circulating water supply 


C. A. BUTLER, JR., United Light & Power Company 





NEW CYCLONE SEPARATOR installed in boiler drum 


THE 1,350-lb. boiler units in Walnut 
station are unusual in that this type 
of design had been used in only one 
larger installation recently. As stated 
in a previous article (ELECTRICAL 
Wor.p, July 13, 1940) the two boil- 
ers are designed for a maximum drum 
pressure of 1,475 lb. per sq.in. and 
are normally operated at 1,350 -b. 
per sq.in. 

The furnace design is of the two- 
stage type, featuring very high com- 
bustion rate in the primary furnace. 
The primary furnace employs vertical 
firing and waterwalls completely cov- 
ered with studs and B&W chrome ore 
on the furnace side of all side walls, 
roof, floor and furnace slag screen. 
The upper half of the screen is com- 
pletely closed, while the lower half 
is provided with a number of open- 
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ings through which the products of 
combustion and such ash as is not 
caught and melted down in the pri- 
mary furnace pass to the secondary 
furnace. 

Secondary furnace walls are made 
up of bare tubes practically touching 
with the exception of the hopper por- 
tion, which is covered with Bailey 
smooth blocks, and the upper sur- 
face of the furnace slag screen, which 
is of partially studded tube construc- 
tion. 

The boiler tank, being vertical, 
provides the maximum travel of the 
furnace gases and ash particles be- 
fore reaching the boiler tubes. This 
arrangement gives a 180-deg. turn 
and the boiler tubes cannot “see” the 
high temperature zone of combustion. 

Ash particles, after passing through 
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the screen openings, are immediately 
screened from the radiant heat of 
the primary furnace and begin to 
cool off by radiation to colder fur- 
nace wall and boiler tubes so that 
the ash particle, when it reaches the 
boiler tube, will be below the sticky 
stage, thereby preventing serious 
slagging of the boiler tubes and min- 
imizing the amount of cleaning and 
lancing required. 

The boiler is composed of three 
transverse drums, with the boiler 
tube bank in a vertical position. The 
name “radiant boiler” has been se- 
lected for this type of boiler because 
practically all the boiling or adding 
of latent heat to the steam is accom- 
plished by radiation into the furnace 
walls. In fact, there is practically 
no boiler as the bank of tubes be- 
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Legend: (1). 200-tons-per-hour coal conveyor; 
(2) coal bunker; (3) 8-ton coal scales; (4) 
coal feed hopper; (5) coal feeder; (6) 7- 
tons-per-hour cool pulverizer; (7) intertube 
coal burners; (8) primary furnace, 3,180 
cu.ft.; {9° secondary furnace 4,840 cu.ft; 
(10) 250,000-lb.-per-hour steam generating 
unif, 1,475-P.S.1., 900 deg. F., 1,155-sq.ft. | eaeemaranaes | 2 , 
boiler surface, 3,315-sq.ft. water wall surface; Ge gS | 
iJ!) 5,830-sq.f#. superheater; (12) 6,010-sq.ft. . 4 — NG 

economizer; (13) 13,900-sq.ft. air. preheater; 
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(23) 1,500-lb. header; (24) 1,500-lb. feed- 
water header; (25) N. house service bus; (26) 
S. house service bus; (27) 2,300-volt house 
service transformer; (28) relay panel for 
house service transformer; (29%) soot hoppers. 


(14) gas duct; (15) 146,000-C.F.M. induced 
draft fan; (16) 79,500-C.F.M. forced-draft 
fan; (17) breeching; (18) cold air duct; 
(19) preheated air duct; (20) ash hopper; 
{21} hydraulic ash gate; (22) ash car tunnel; 
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Cross-section of screen house and turbine room with longitudinal section of bouer house 


Legend: (1) traveling screen; (2) circulating Soa 
water pump; (3)oil cooler; (4) 80-ton crane; 
(5) 30,000-kw. turbine; (6) condensate pump; 
(7) 34,750-sq.ft. condenser; (8) high-pres- 
sure heater drain pump; (9%) boiler feed 
pump; (10) high-pressure extraction heater; 
(11) main steam header; (12) pulverizers; 
(13) coal feeders; (14) coal scales; (15) 
bunker; (16) conveyor; (17) 
No. 17 boiler; (18) No. 18 
boiler; (19) passenger eleva- 
tor; (20) condensate storage 
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tank; (21) turbine instrument oN y z | 
panel; (22) boiler No. 17 con- T i pepe Tee | | 
trol and instrument panel; (23) Aa i + 
boiler master instrument panel; <A Z| —S> y © iW ld 
(24) ‘boiler No. 18 control and ae \ VIS E. : + oP 
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tween the furnace and the super- 
heater is composed of the risers from 
a portion of the furnace water walls. 


Steam Separation 


Relatively large steaming capacity 
of the boiler per foot of steam drum 
length, together with the high veloci- 
ties of the steam and water entering 
the drums, makes it desirable to sep- 
arate the steam from the water as 
the mixture enters the drum, not only 
to permit fluctuations of water level 
in the large drum without overload- 
ing the steam scrubber, but to im- 
prove boiler circulation by making 
the water entering the downcomers 
more dense. For this purpose an 
arrangement of cyclone separators 
has been installed in the large drum 
in connection with the steam scrub- 
ber, and a similar arrangement but 
without the scrubber in the small 
drum. 

The maximum moisture content of 
the steam leaving the scrubber is so 
low that the solids content is negli- 
gible and washing is unnecessary. All 
water-cooled walls are through-flow 
circulation without recirculation. 
Water entering the side and rear 
walls of the secondary furnace is dis- 
charged as water and steam into the 
rear drum. Water entering the side 
walls of the primary furnace is dis- 
charged as water and steam into both 
upper drums by means of vertical 
risers. Water supplying the screen 
is taken from the same header that 
supplies the furnace floor tubes and 
the water and steam from the screen 
are discharged into the lower boiler 
drum. A number of downtakes are 
provided between the main upper 
drum and the lower boiler drum. 


Superheater, Economizer 


Purified steam leaves the scrubber 
and passes through multiple tubes 
to the superheater inlet header, 
thence by a series of vertical loops, 
counter-flow to the gas, to the outlet 
header. Superheater elements are 
grouped on one side of the boiler 
and terminate at a longitudinal baf- 
fle which forms a gas bypass for 
superheat control, which is discussed 
below. The economizer is made up 
of a series of loops lying in a hori- 
zontal plane and connected at each 
end to vertical headers. 

When starting up the boiler the 
feedwater is, of course, shut off. Con- 
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sequently, unless a means of circula- 
tion is provided, the water in the 
economizer tubes is more or less 
quiet and there is a tendency toward 
overheating. To prevent this a by- 
pass consisting of a 2-in. tube con- 
necting the water space of the steam 
drum with the inlet side of the econ- 
omizer has been installed. This 
tube acts as a downcomer in a boil- 
er, and as the water in the economizer 
heats up, it rises to the drum and is 
replaced with cold water supplied 
by the bypass. When the feed valve 
is opened the bypass is shut off. 

The economizer consists of a main 
bank extending across the width of 
the boiler and a smaller bank extend- 
ing only across the gas bypass. The 
longitudinal baffle at one side of the 
superheater is continued through the 
economizer. 

Superheat control is accomplished 
by means of two sets of dampers 
located beyond the economizer in a 
relatively cool location, one set on 
the gas bypass side and one set on 
the main economizer side. On start- 
ing up, the damper on the gas bypass 
side is open and the dampers on the 
other side closed until the unit is on 
the line. 

Each boiler is fired by two Com- 
bustion Engineering Corporation 
bowl mills, each having a maximum 
capacity of 14,000 lb. of coal per 
hour. Continuous record of coal to 
each mill is obtained by means of a 
Richardson automatic scale. 


Boiler Auxiliary Equipment 


Mechanical draft equipment con- 
sists of one forced-draft fan and one 
induced-draft fan for each boiler. 
Control of each forced-draft fan is 
by means of inlet vanes and two in- 
dependent constant-speed motors of 
different speeds. The blades of the 
forced-draft fans are backwardly 
curved to produce a non-overloading 
power characteristic. 

Each induced-draft fan is con- 
trolled by means of a variable speed 
hydraulic coupling driven by two in- 
dependent motors of different speeds. 
Each boiler is equipped with complete 
Hagan air-operated combustion con- 
trol equipment, which is designed not 
only to maintain best combustion 
conditions, but also to operate the 
dampers which control the super- 
heater to maintain the steam tem- 
perature at the superheater outlet at 


900 deg. F. 
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Control of feedwater to each boil- 
er is independent of the combustion 
control system. The equipment for 
control of feedwater was manufac- 
tured by the Swarthout Company and 
is of a two-element type which in- 
cludes an element actuated by steam 
flow, which aids the usual element 
actuated by water level in drum in 
regulating the feedwater flow prop- 
erly. This feature is of special value 


in case of sudden fluctuations in 
boiler load. 


Feedwater System 


In order to provide best practical 
feedwater the high-pressure boilers 
will normally be supplied with noth- 
ing but condensate. All of the feed- 
water for the high-pressure boilers 
is heated in four closed extraction 
heaters normally supplied by steam 
extracted from the new turbine. When 
the high-pressure boilers are oper- 
ated without the new turbine the 
steam for feedwater heating will be 
supplied by exhaust from a boiler 
feed: pump turbine and by steam from 
the 250-lb. header. 

Due to the expense of building the 
three higher temperature extraction 
heaters for full boiler feed pressure, 
a feedwater system was arranged so 
that the maximum pressure in the 
feedwater heaters is 425 to 500 lb. 
per sq.in. 

Deaeration of the feedwater is ac- 
complished in the condenser. In order 
to keep a constant check on the qual- 
ity of the feedwater a multi-point 
conductivity recorder has been in- 
stalled to record constantly the con- 
ductivity of the condensate from each 
condenser in the plant. If any con- 
denser shows leakage the operation 
of the system is changed so that con- 
densate from the defective condens- 
er cannot get into the high-pressure 
boilers. While this system may at 
first appear to be quite complicated, 
it has been laid out so that it is self- 
regulating, even though a minimum 
of automatic valves are used. No 
serious difficulties in its operation 
have developed. 


Condensing Equipment 


In order to make maximum use of 
circulating water available a com- 
paratively large condenser of two- 
pass design, using }-in. tubes, was 
installed under the new turbine. The 
condenser has a surface of 34,750 

[Continued on page 123] 
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Editorials 


S. B. WILLIAMS, Editor 





Etfect of Amortization of Defense 
Investment on Power Program 


ONE OF THE THINGS, and probably the most 
important, that is holding up the placing of national 
defense orders is an acceptable policy on amortization of 
new investment needed solely for munitions production. 
What effect, if any, will such a policy have upon the 
power program? 

Since it will probably be difficult to set aside any 
part of generating, transmission or distribution facilities 
and say that it was definitely required for munitions and 
had no peace-time usefulness, it would seem that, except 
in special cases, utilities could hardly expect to find any 
relief under the provisions as proposed. 

It is possible, however, that a policy of amortization 
that would encourage the building of new munitions 
plants might soften the demand on utilities for larger 
blocks of power in that munitions manufacturers could 
include the necessary power plant in their new investment. 
In operations where process steam is an important factor 
this would be especially true. In fact, it is understood that 
several new smokeless powder plants that will be required 
to fill the needs of the defense program will in all proba- 
bility have their own power plants. 

Obviously, no utility can foresee where new muni- 
tions plants are going to be located, especially when those 
who are going to own. and operate them do not know. 
For that reason, though there is ample power available 
in the industrial centers, small companies in remote loca- 
tions too far from important systems to warrant intercon- 
nection are not going to be able suddenly to take on a very 
large load. Only recently, for instance, a small municipal 
plant was asked to handle a new load of 30,000 kw., which 
was nearly three times its entire generating capacity. 

If it is necessary to locate a new munitions plant 
in such a remote non-industrial area, as above cited, 
that not only does not have the required power and 
never could have been expected to have provided that 
much reserve, then the answer would seem to be 
for the manufacturer to provide his own power. If 
amortization is permitted he should be able to handle it. 
The utility, if by chance it could get extra generating 
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capacity in time to serve the load, could not amortize 
it in five years at a price for energy that the manufacturer 
would be likely to accept. 

From where we sit it does not appear as though this 
matter of extra investment to serve the purely defense 
load, except in such instances as just cited, is going to be 
particularly bothersome to the utilities. When the prepara- 
tions for defense shall have been completed it is expected 
there will be an over-reserve of generating capacity. 
Unless this time coincides with another depression the 
utilities, in much the same way as they did only a few 
years ago, should be able to absorb that surplus through 
load-building drives. 


First National Electrical 
Engineering Equipment Show 


ANNOUNCEMENT was made last week of an electrical 
show to be held in Philadelphia next January at the time 
of the A.I.E.E. midwinter convention. It is several years 
since the electrical industry has had a national show, 
not since the days of the old N.E.L.A., when thousands 
of people attended the annual convention at Atlantic City. 
The show proposed for next January, however, will have 
no appliances, and since it will be restricted to strictly 
engineering and operating products it will be the first of 
its kind to be held in the United States. 

There are large national engineering shows regularly 
held by other industries that draw a large attendance, 
notably the Road Show, Power Show, Chemical Exposi- 
tion and Machine Tool Builders Show. A number of 
local shows, principally of industrial electrical products, 
and held under the auspices of local electrical leagues, 
have been very successful. It is judging from such experi- 
ences, as well as from a recent survey of electrical engi- 
neers with respect to a proposed national show, that one 
has little hesitancy in predicting that the Philadelphia 
exposition will attract a large and representative attend- 
ance. 


Turbine Production 
Well in Hand 


CAPACITY for manufacturing steam turbines is largely 
taken up until some time in 1942. There should be enough 
capacity, however, to take care of both land and navy 
orders provided we do not attempt to build a two-ocean 
navy and provided industry, both manufacturing and 
utility, uses judgment in placing orders. 

Every order for a turbine reserves a certain amount 
of time in the production schedule. There is just so 
much time available with present shops. Any orders that 
are not going to be necessary at the specified delivery 
date simply delay others that represent more pressing 
needs. 
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In the event that we go in for a two-ocean navy, new 
manufacturing capacity will in all probability have to be 
built. In the meantime, current orders even in the present 
volume, can be fitted in without too-long-delayed 
deliveries. 

Although turbine priorities have been discussed, 
there has been no reason so far to invoke them, nor should 
that be necessary unless there is a wave of hysteria 
buying or unless some important communities become 
pinched for power. Co-operation of buyers, particularly 
where there are on order a number of units for companies 
within a group, is expected to alleviate any distress 
condition. 

Considering the avalanche characteristics of the 
present turbine buying wave, it is remarkable how well 
the manufacturers are taking care of the situation in an 
orderly way. There has been a shortage of skilled labor, 
but long hours at overtime and transference of the 
better men from other departments have helped to build 
up the production tempo. 

In this connection the buyers also have helped 
through ordering duplicate machines. Provided no 
changes are made, this reduces delay to the minimum. No 
time saving will be made, however, if after placing the 
order it is decided to change from right to left hand or if 
other changes which render patterns useless and which 
require much drafting are necessary. 


One Source of Trained 
Assistance in Regulatory Matters 


[T HAS BEEN POINTED OUT on several occasions in 
these columns that utility executives could, by devoting 
their time to regular utility operations, leave to specialists 
those matters of regulation, government reports, hearings, 
taxation. As a result the suggestion has been made to us 
that utilities could find such special assistance among the 
personnel of government agencies engaged in regulation. 

This suggestion is not without merit, even though 
some of these men have not seen eye to eye with utilities 
in interpretation of the law. The fact remains that admin- 
istrative perspective on regulation has been undergoing a 
marked change for several years. Regulatory agencies, 
being quasi-judicial by nature, have a different approach 
to the law from the courts, and for that reason develop 
an opinion not always understood by lawyers trained 
in ordinary business law. Nevertheless, these opinions 
when contested are generally sustained. 

For that reason men who are trained in the current 
approach of government agencies to regulation would 
frequently be in a position to advise utilities better than 
general business law practitioners. From their experience 
they would know how far subordinates might go in 
making demands on the utility and how much was bluff. 
They might better understand the trend of commission 
thinking and preparé evidence accordingly. 
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The employment of these men would be somewhat 
akin to the employment of tax experts from the revenue 
office. It is not done to embarrass a government agency, 
because if it is known that the work is but a pre-business 
training the government should have no trouble in finding 
good replacements. Nor is it a matter of trying to evade 
the law by hiring some one who, because of connections, 
may be able to squash proceedings. 

This is a straightforward suggestion that experts 
trained in this highly specialized and fast-changing regu- 
latory administration are available and that with their 
employment there should be less expensive litigation and 
a little closer understanding between management and 
regulation. 


Effect of Conscription 
on Electrical Employment 


WHILE CONGRESS DEBATES the calling of the 
National Guard and conscription, every employer and 
every young man wonders how he will be affected. If, 
as has been freely predicted, there will be no wholesale 
exemptions this time, but only deferments based upon 
consideration of dependency, business disturbance or 
occupation connected with defense, where does that leave 
the electrical industry? 

While it is too soon to know what the industry will 
do, certain power company executives have already indi- 
cated that unless key men are involved they will make 
no effort to claim right of deferment. 

However, for some time the government has insisted 
that an adequate power supply was a prime requisite for 
national defense. Upon that assumption it would be 
logical to expect that utility men might largely fall in a 
deferred classification, as well as those working on power 
supply and distribution equipment for utilities. 

On the other hand, an army requires a great many 
trained electrical men and, as in the last war, these men 
must come very largely from industry. The difference 
might be that the Army will be less wasteful this time ot 
special talent and call only such members as are actually 
required for special work, and not, as in 1917 and 1918, 
put trained electrical men who enlisted as engineers into 
almost everything but engineering work. 

If those in charge of selection of men for military 
training will call for only such experience as they have 
actual need the drain upon utilities and manufacturers 
will not be nearly as great as it was a quarter of a century 
ago. 

In the hurly-burly of war, when speed is of such 
great importance, waste of money, equipment and man- 
power can be expected. In peace-time, however, more 
considerate action would be expected, with the result that 
business and essential defense operation should suffer the 
minimum disturbance. 
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Geographical Integration 
Deferred Until October 


Question expected to arise in SEC “blueprints” for four systems or 
on issue of relevancy raised at future hearings — Cities 
Service due first 


Talk of “arranging” quickly a model 
case to obtain a definition of the Big B 
(geographical integration) section of 
the Holding Company Act is out the 
window. The issue has been pushed 
aside for lack of active support and is 
apparently to be left to come up in 
the normal course of events, probably 
in October. 

This normal course of events is ex- 
pected to take one of two turns. SEC 
may indicate its ideas of what Big B 
means in releasing its tentative “blue- 
prints” of the four systems which have 
asked the commission to specify what 
they should do to meet the “death sen- 
tence.” Or the issue will inevitably 
arise, sooner or later, when some sys- 
tem begins offering evidence under the 
so-called ABC standards of Section 
11(b)1 for a second integrated system. 


Cities Service First 


The latter of these two courses now 
seems more likely tc be the one adopted. 
If so, the Big B question can hardly 
be argued before the commission ear- 
lier than October. The case currently 
most likely to reach this point first is 
Cities Service, and these hearings are 
now in recess until September 23. 

Testimony on Standard Gas & Elec- 
tric application to sell its San Diego 
properties was given the SEC Thursday. 
This is the first step in Standard’s 
voluntary plan to reduce itself to two 
systems — Pittsburgh and Wisconsin- 
Minnesota. But evidence under Section 
11(b), scheduled to start at the same 
time, was delayed again. But for this 
delay the Standard case might have 
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produced the Big B_ issue rather 
promptly. 

If the Big B issue is allowed to de- 
velop in the normal course of hearings, 
it will first reach the commission as a 
matter of procedure. When the first 
system to complete evidence relating to 
the ABC standards on its primary oper- 
ating group begins to offer testimony to 
prove its right to retain an “additional 
system” SEC counsel is expected to ob- 
ject on the grounds of relevancy and 
the objection put before the commis- 
sion, rather than an examiner, for 
decision. 

First of the SEC “blueprints” is ex- 
pected to be unveiled within the next 
week or two, but there remains con- 
siderable doubt that the commission 
will go very far in the way of definite 
specifications for meeting the “death 
sentence” requirements. If, for in- 





Philadelphia Electric 
to Add 80,000 Kw. More 


Advance information this week from 
Philadelphia Electric Co. states that a 
new 80,000-kw. low-pressure condens- 
ing unit has just been. ordered for the 
Chester station. Construction will start 
in the near future. 

Further. in conformance with the 
company’s long-term program, a super- 
posed 50.000-kw. unit at Chester is 
under construction and is to be com- 
pleted early next year. 
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stance, SEC limits itself to identifica- 
tion merely of what integrated sys- 
tems are controlled by the holding 
company, the “blueprints” will shed 
little or no light on the commission’s 
views regarding Big B. 


Hawaiian Electric Plans 
$6,000,000 Construction 


Increased power demand caused by 
expansion of Army and Navy bases in 
Hawaiian Islands is responsible for a 
$6,000,000 three-year construction pro- 
gram just announced by the Hawaiian 
Electric Co., Honolulu, T.H. Major item 
will be a new generating unit in the 
company’s main steam plant at Hono- 
lulu. 

Funds for financing the program will 
be provided through the issuance of 
$3,000,000 series B 4 per cent bonds 
and $3,000,000 of series B 5 per cent 
cumulative preferred stock, both of 
which have been approved by the ter- 
ritorial utilities commission, but have 
yet to be approved by stockholders. 


Union Electric Officer 
Appeals Court Sentence 


Frank J. Boehm, who in twenty years 
rose from a clerk’s job at $35 per 
month to executive vice-president of 
Union Electric of Missouri at $35,000 
per year, this week has filed notice of 
appeal from his conviction on two 
counts involving perjury. He had been 
acquitted by the jury on three other 
counts. 

Counsel for Mr. Boehm allege 34 
errors in the complaint as a basis for 
appeal and also that Mr. Boehm would 
have been acquitted on all five counts 
if the court had not issued additional 
instructions. Mr. Boehm is appealing a 
$4,000 fine and five-year sentence im- 
posed last week in the U. S. District 
Court at St. Louis. 
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F-M Communication 
for Indianapolis 


Frequency modulation radio com- 
munication will have its debut in the 
utility industry late this summer when 
the Indianapolis Power & Light Com- 
pany plans to put into operation its new 
General Electric frequency modulation 
emergency communications system. Ten 
of Indianapolis Power’s service cars and 
trucks are being equipped with G.E. 
25-watt F-M mobile transmitters and 
receivers for two-way communication. 
Though they may be on jobs miles 
away, these service vehicles will be 
able to keep in close touch with main 
headquarters where a G.E. 250-watt 
station transmitter will be in operation. 

The decision of Indianapolis Power 
& Light officials to turn to the frequency 
modulation type of transmission in 
preference to amplitude modulation was 
made as a result of an investigation of 
frequency modulation transmission and 
its capabilities in reducing and almost 
completely eliminating interference of 
both man-made and natural origin. They 
were impressed with F-M’s ability to 
provide excellent reception in areas 
twice as far from the transmitter as 
could be obtained with equal-powered 
A-M equipment. 

The 25-watt F-M transmitters for the 
Indianapolis system will service even a 
greater area than the best of previous 
250-watt amplitude modulated trans- 
mitters. 

Indianapolis Power officials expect 
the new communication system will help 
greatly in handling with swift dispatch 
any emergency that might arise on the 
system. In the event a line is down, a 
life at stake, or other emergency, head- 
quarters will be able to have the near- 
est truck on the scene without delay. 
Once there, no longer will it be neces- 
sary to hunt for some means of com- 
municating instructions and requests to 
headquarters for help in handling the 


emergency. Radio close at hand will do 
the job. 


Emergency Substation 


Provided by S. C. Power . 


South Carolina Power Company has 
just completed a 3,000-kva. substation 
and 114-mile connection to its 44,000- 
volt transmission system to supply 
emergency standby service to Charles- 
ton Navy Yard. 

The substation will be in readiness to 
supply normal operating needs of the 
yard in case accident or sabotage in- 
terrupted the yard’s isolated power 
plant. A permanent substation is 
projected for the near future to be 
rated at 5,000 kva. 


ELECTRICAL WORLD 


®@ August 





F-M ON WHEELS—Frequency-modulation miobile radio equipment. 30-40 MC, 25 watts. 
to be used by Indianapolis Power & Light this fall. Transmitter at left, receiver at right 





Replace Top Men in 
Associated System 


Resignation of Sanford J. Magee, 
Harry Reid and Henry A. Stix from 
all executive posts held in the Asso- 
ciated Gas & Electric system has been 
announced by trustees. 

In making public the resignations the 
trustees issued a statement which 
pointed out that acceptance of the 
resignations was not to be construed as 
reflecting upon “the ability or qualifi- 
cations of these men. 

“They were at the center of previous 
operations,” continues the _ trustees’ 
statement, “and were in close contact 
with the previous management. The 
trustees have felt from the beginning 
of their efforts that efficiency of oper- 
ation and the improvement of morale 
would flow best from a revision of that 
management.” 

Mr. Stix was with the Associated 
system for 20 years, was receiving $30,- 
000 per year, as was Mr. Reid, and 
Mr. Magee was receiving $36,000 p 
year. 

Mr. Magee’s responsibilities for util- 
ity operations will be assumed by Alex 
Speer, formerly with PWA’s power 
projects division and before that with 
Virginia Public Service and Florida 
Power Corporation. Co-trustee Denis 
J. Driscoll will be in charge of rate 
negotiations. 

Mr. Stix’s duties are to be assumed 
by A. F. Tegan,’ formerly of SEC; 
E. J. Howe, formerly of TNEC, and 
L. D. Staver. Mr. Reid, who resigned 
from Utility Management posts last 
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spring, ,has now resigned from the 
presidency of New York State Gas 
& Electric. Ormrod Titus, executive 
vice-president of New York State Gas 
& Electric, who succeeded Mr. Reid on 
the Utility Management board, will 
continue in charge of New York State 
Gas & Electric. 

A. E. Throop is taking over the legal 
work of intermediate holding companies 
and of certain subsidiaries, assisted by 
Sam Harris and E. J. Dowling, for 
merly of SEC, and C. E. Yates, formerly 
of General Cable. Ben A. Mat- 
thews, formerly U. S. District Attor- 
ney, engaged in investigating the for- 
mer management, is assisted by H. A. 
Blomquist, formerly with a senatorial 
utility investigating committee. 


Third 230-Kv. River 
Crossing for Bonneville 


Low bidder on the construction of a 
third 230-kv. transmission line crossing 
the Columbia River between Bonneville 
Dam and North Bonneville, Wash., was 
Fritz Ziebarth, Vancouver, Wash., with 
an offer of $64,166.40. 

The new crossing will be similar to 
two other structures completed last 
December (Etectrica, Wortp, March 
9, 1940, page 67) and will comprise 
three spans with an over-all length of 
4,300 ft. Steel towers will range from 
82 ft. to 321 ft. in height and will be 
equipped with airway beacons. Con- 
struction is scheduled for completion 
within six months after successful bid- 
der receives official notice of award. 
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FOR FLOATING AIRPORTS—Any body of water of sufficient size can be converted 
into a seadrome ready for day and night service through the use of these newly 
developed, remote-control seadrome contact lights developed by Westinghouse. Vice- 
President Walter Williamson (left) and F. J. Schmidt (right), Wesco, question W. F. 
White, manager of Westinghouse lighting division 





Sacramento Inaugurates 
Condemnation Hearings 


Condemnation hearings against Pa- 
cific Gas & Electric Co. brought by 
the Sacramento Municipal Utility Dis- 
trict were initiated by the California 
Railroad Commission on July 31. Hear- 
ings climax a year of field work by com- 
mission engineers in establishing a 
valuation of the property the district 
seeks to condemn. 

C. T. Mess, valuation engineer, pre- 
sented a report on the reproduction cost 
new of the company’s distribution sys- 
tem sought for purchase in a 600-square 
mile area. Total value on this basis 
was given as $9,419,489. Later reports 
will cover depreciation, severance dam- 
ages and the value of additions and 
betterments since May 21, 1938, the 
date on which the study was based. 
All findings of the commission are sub- 
ject to question by either the district 
or the company. It is estimated that 
the proceedings will take several months 
to conclude. 

* 


Drops Check-off Demand 


William Sentner, general vice-presi- 
dent of the United Electrical, Radio & 
Machine Workers of America, CIO affil- 
iate, has informed EtectricaL Worip 
that the union had withdrawn its de- 
mands for a check-off for a union shop 
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in the strike against Century Electric 
Co. in St. Louis. Mr. Sentner said that 
this is the second strike against the 
company under CIO auspices and only 
the fifth labor dispute affecting the com- 
pany in the last 34 years. AFL unions 
were involved in the three other dis- 
putes. 
a 


Illinois Utilities Get 
Approval for New Lines 


Certificates authorizing construction 
and operation of 277 miles of rural 
lines in 40 counties have been issued 
to six utilities by the Illinois Commerce 
Commission. 

Of the total, Illinois Northern Utili- 
ties Co. will build 156 miles and Public 
Service Company of Northern Illinois 
61 miles. 

Central Illinois Public Service was 
granted a certificate to build and op- 
erate approximately 70 miles of 66-kv. 
transmission line between Paris and 
Hoopeston, to meet the need for addi- 
tional capacity in that area. Illinois 
Iowa Power was granted a certificate 
to build 2.83 miles of 33-kv. line in 
Champaign County to connect the com- 
pany’s substation with Central Illinois 
Public Service at Thomasboro, and also 
to build 4.6 miles of power line in 
Tazewell County to be used in connec- 
tion with rebuilding a transmission line 
from Powerton to Bloomington. 
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Old Laws Permit 


Seizure of Plants 


Repeal of legislation empowering the 
Secretary of the Navy to take over and 
operate private industrial plants needed 
for national defense work, passed by 
the House as a rider to the current de- 
fense appropriation, has little of direct 
significance to electric utilities, but is 
a sign of the times. 

The authority had been extended to 
the Navy secretary in a clause of the 
so-called Naval speed-up bill passed in 
June. At the time it was enacted few 
Congressmen, or any one else, even 
knew of its existence. Complaints to 
the defense commission and to Secre- 
tary Knox resulted in proposals that 
the legislation be repealed, to quiet 
fears that the authority would be 
abused. House adoption of the sug- 
gestion is indicative of the spirit of 
co-operation currently prevailing in 
Washington. 

From a practical standpoint, the leg- 
islation wasn’t needed. The President, 
under 1916 law, still has the right to 
take over private plants in war or 
when war is imminent and, more par- 
ticularly of interest to utilities, the Fed- 
eral Power Commission has its own 
emergency power to order plant addi- 
tion without hearings. Again indicative 
of the prevailing spirit is the fact that 
resort to these powers is not seriously 
contemplated at this time by officials 
whose advice is being heeded. 


New York PSC Dissolves 
Walworth Light & Power 


New York Public Service Commis- 
sion has authorized Walworth Light & 
Power Co. to transfer its works and 
system to the village of Macedon, which 
operates a municipal electric plant, for 
the nominal consideration of $1. 

When the Walworth company was 
organized, in 1923, the village agreed 
to sell energy to it at cost. Walworth 
undertook to set aside excess revenue 
in a fund, and when sufficient money 
was accumulated to retire the common 
stock the property was to be turned 
over to the village without cost. 


Lower Prices Announced 
by Aluminum Company 


In line with the policy of a continuing 
lower trend in its prices, Aluminum 
Company of America made another 
price reduction of 1 cent a pound for 
aluminum effective August 1. This is 
the second price change this year. On 
March 25 the company lowered its price 
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for aluminum from 20 cents to 19 cents 
a pound. The reduction, now effective, 
brings the price down to 18 cents. 

In discussing the company’s price 
policy last November, Roy A. Hunt, 
president of the company, said: “The 
benefits of research and development, 
together with expansion of plants and 
facilities, permit the company to expect 


lower costs. In line with its expressed ° 


policy, it intends to share such econ- 
omies with the consumers of aluminum.” 


Air Conditioning Economy 
in Two-Building System 


A block-long air conditioning system 
on Broadway from 96th to 97th Streets, 
in New York City, serving the River- 
side and Riviera Theatres, necessitated 
laying of a special power line for elec- 
tricity and permits individual control 
of any section of either of the two 
buildings. A Carrier centrifugal ma- 
chine of 214 ton capacity provides cool- 
ing for the system. 

“This is merely a forerunner of the 
installations of the future,” Dr. Willis 
H. Carrier said. “It is possible to ef- 
fect economies in the operation of air- 
conditioning plants similar to this 
which are impossible in smaller in- 
stallations.” 

He pointed out that a system pat- 
terned along the same lines as the 
Riverside and Riviera Theatre plant 
serves air conditioning at the New York 
World’s Fair to both the Carrier “Igloo 
of Tomorrow” and the adjacent du 
Pont Exhibit. Rockefeller Center’s huge 
air-conditioning system was also cited 
as an example of the coming trend in 


central plant installations by Dr. 
Carrier. 
The system just completed for 


Skouras Theatre Corporation at the 
Riverside and Riviera Theatres pro- 
vides a complete change of air every 


30 seconds. 
4 


Iowa Franchise Renewed 


Central States Electric Co. of Cedar 
Rapids, Iowa, has been granted a 20- 
year renewal of its franchise in Bel- 
mond. An article appearing on page 
20 of the July 20 issue of Exectricat 
Wortp implied that the franchise was 
granted in Cedar Rapids, where Cen- 
tral States does not operate. 


Coulee 95% Complete 


Grand Coulee Dam in Washington 
is about 95 per cent complete, the con- 


tractors stated recently. Construction 
Started in 1933 on the $126,000,000 
project. 
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Buffalo Stages Summer 
Campaign on Roasters 


Activity revolves about roaster cooking schools in ten community 
theaters — 17,000 people attracted to demonstrations — Theaters, 
department stores, jobbers, dealers and utility merge efforts 


Because the electric roaster is be- 
coming an important item in the line 
of the electrical appliance dealer, the 
Electrical Association of the Niagara 
Frontier, of which Merrill E. Skinner 
is president, this summer gave the 
appliance a most extensive promotion 
campaign. 

Spearheading the drive was a series 
of ten Electric Roaster Cooking Schools 
in Buffalo community theaters, where 
more than 17,000 people got a 20- 
minute sales talk on electric roasters 
in the guise of a radio broadcast. 

The association put large posters in 
the theaters two weeks in advance of 
the school, advertising its coming and 
the fact that prizes would be awarded. 
A trailer was run in each theater for 
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two weeks in advance of the school. 
The association ran ads in the commu- 
nity newspapers prior to the school and 
dealers were encouraged to follow suit. 
The association’s ads merely told about 
the cooking school, while the dealer’s 
ads emphasized that they had roasters 
for sale. 

Dealers also were furnished with 
banners for their windows and roaster 
displays were arranged. In cases where 
dealers were near the theater in ques- 
tion, sidewalk displays and demonstra- 
tions were held. Dealer meetings were 
held prior to the campaign and jobber- 
manufacturer salesmen covered all 
dealer outlets to secure as much co- 
operation as possible in promotion and 
cooking demonstrations. 

The cooking schools were held dur- 
ing the interval between the two regu- 
lar evening performances when at- 
tendance in the theater was heaviest. 
Each theater received 10,000 tickets, 
which were distributed a week to ten 
days before the cooking demonstration 
as well as on the school night. 

The department stores also aided in 
the campaign by advertising in the 
metropolitan papers and putting spe- 
cial emphasis on roaster merchandis- 
ing. While the campaign was primarily 
a summer effort, its effects are ex- 
pected to be felt during the Thanks- 
giving, Christmas and New Year holi- 
day periods. 

The Buffalo Niagara Electric Corpo- 
ration co-operated with the association 
in sponsoring the campaign by provid- 
ing the personnel for the radio skit 
which took place on the stage of each 
of the ten theaters. 





Door prizes, theater trailers, lobby announcements, radio and newspaper advertising, 
window and sidewalk displays attract 17,000 people to Buffalo's roaster demonstrations 
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Spring Lake Locale 
of I.E.S. Conference 


The thirty-fourth Illuminating Engi- 
neering Society convention and the Na- 
tional Lighting Sales Conference, now 
in its sixteenth year, will be held Sep- 
tember 9-12 at the Essex and Sussex 
Hotel, Spring Lake, N. J. 

A balanced program of 25 papers is 
to be presented, embracing not only 
developments in the field of fluorescent 
lighting but treating also newer aspects 
and developments in the incandescent 
field. 

Six general sessions are planned with 
papers devoted to lighting perform- 
ance in plastics and diffusing materials, 
analyses of gaseous discharge sources 
and design and application of lumin- 
aires. Lighting applications as well 
are to be discussed, particularly in the 
windowless factory, in the home, the 
studio, schoolroom and photochemical 
reproduction processes. One entire ses- 
sion will be devoted to color, planned 
jointly with the Inter-Society Color 
Council. 

The need for information on the more 
commercial phases of lighting practice 
is met by a complete day devoted to 
papers and discussion on commercial 
residential and industrial lighting pro- 
motional activities. Under the direc- 
tion of the LE.S. committee on lighting 
service eight speakers from utility com- 
panies will conduct a symposium on 
residential lighting sales and summarize 
fluorescent lighting application experi- 
ences. Evaluations of lighting to the 
utility will be presented, together with 
a summary of “tomorrow’s utility sales.” 

Following the meetings, plans have 
been made for a day at the World’s 
Fair in New York with provisions for 
special courtesies to I.E.S. members at 
the utility, General Electric and West- 
inghouse exhibits. 


ALEA at Nela Park 


An educational conference will be 
held at Nela Park, Cleveland, August 
15-16, by the American Lighting Equip- 
ment Association to acquaint members 
with the association’s new specification- 
certification program. Several out- 
standing authorities in lighting, mer- 
chandising, design and decoration are 
on the program. 


Seek Baltimore Rate Cut 


Both commercial and domestic users 
of electricity in Baltimore are making 
an effort to obtain lower electric rates 
from the Consolidated Gas, Electric 
Light & Power Co. of Baltimore as a 
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result of recent action by the FPC. The 
commission has ordered a reduction of 
$350,000 in the rates under the contract 
between Consolidated and Safe Harbor 
Water Power Corp. 





MEETINGS 


International Association of Electrical Inspectors 
—Annual meeting, southwestern section, Santa 
Barbara, Calif., August 26-30; northwestern sec- 
tion, Great Falls, Mont., September 3-6; south- 
ern section, Houston, Tex., September 16-20; 
western section, Kansas City, Mo., September 
ae — section, New York, N. Y., Octo- 

er 7- 


American Institute of Senet eee 
cific Coast convention, Los Angeles, Calif 
August 27-30; Middle Eastern district meeting, 
Cincinnati, Ohio, October 9-1; winter conven- 
tion, Philadelphia, Pa., January 27-31. H. H. 
Henline, — secretary, 33 West 39th St., 
New York, 


American Seaiaty. of Agricultural Engineers— 
North Atlantic section, August 27-30, Orono, 
Maine; fall meeting, Chicago, December 2-6. 


American Society of Mechanical Engineers—Fall 
meetin Hotel Davenport, Spokane, Wash. 
Septem er 3-6; annual meeting, New York. 
Mt: December 2-5. C. E. Davies, national 
secretary, 2? West 39th St., New York, 

foneesnenys Electric Association—Anauel conven- 
tion, Bedford Springs Hotel, Bedford, Pa., 
September 4-6. A. B. Millar, managing ‘direc- 
tor, State Street Bldg., Harrisburg, Pa. 

Maryland Utilities Association — Fall convention, 
George Washington Hotel, Ocean City, 
September 6-7. S. F. Jones, secretary, Potomac 
Electric Power Co. Building, Washington, D. C. 


Illuminating Engineering Society — Annual meet- 


ing. sex and Sussex Hotel, Spring Lake, 
N. J., September 9-12. F. G. Horton, execu- 
New York, 


tive secretary, 51 Madison Av., 
N. Y. 


Rocky Mountain Electric League—Annual conven- 
tion, Albuquerque, : ., September 9-11. 
George Lewis, Manager, Gas & Electric Build- 
ing, Denver, Colo. 

Wisconsin Utilities Association—Annual conven- 
tion, accountin section, Lawsonia Hotel, 
Green Lake, Wis September 16-17. A. F. 
Herwig, Executive secretary, 135 West Wells 
St., Milwaukee, Wis. 


Association of Iron and Steel Engineers—National 
convention, Chicago, Ill., September 24-27. 
Brent Wiley, managing director, Empire Bldg. 
Pittsburgh, Pa. 


Indiana Electric Association—Annual convention, 
French Lick, Ind., September 25-27. R. E. Blos- 
som, secretary, 1414 Circle Tower, Indianapolis, 
Ind. 


Empire State Gas and Electric Association—An- 
nual convention, Westchester Country Club, 
Rye, N. Y., September 26-27. George H. 
— coger. Grand Central Terminal, New 
ork, ; 


Electrochemical Society—Fal! meeting, Ottawa, 
Canada, October 2-5. Colin, G. Fink, secre- 
tary, Columbia University, New York, v. 


Edison Electric Institute—Electrical equipment 
committee, Jefferson Hotel, Richmond, Va., 
October 7-8; transmission and distribution com- 
mittee, Henry Grady Hotel, Atlanta, Ga., 
October 14-16. H. S$. Bennion, mee. di- 
rector, 420 Lexington Av., New York 


International Municipal Signal Association—An- 
nual meeting, Roosevelt Hotel, Jacksonville, 
Fla., October 14-17. Irvin Shulsinger, secretary, 
Eight East 4Ist St., New York 


American Welding Society—Annual meeting in 
conjunction with the National Metal Exposi- 
tion, Cleveland, Ohio, October 20-25. Miss M. 
Kelly, secretary, 29 West 39th St., New York. 


National Electrical. Contractors Association — 
Fall meeting, George Washington Hotel, 
Jacksonville, Fla., October 21-23. L. W. Davis, 
general manager, 420 Lexington Avenue, New 
York, ‘ 


National Electrical Wholesalers Association— 
Semi-Annual convention, Hotel illiam Penn, 
Pittsburgh, Pa., October 22-25. £. Donald 
Tolles, managing director, 165 Broadway, New 
York, N. Y. 

National Electrical Manufacturers Association— 
Annual meeting, Waldorf-Astoria Hotel, wi 
York, N. Y., October 27-November |. Ww. 
Donald, managing director, 155 East 44th s 
New York, a3.¥s 
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Buffalo Contest on 
Air Conditioning 

The Air Conditioning Council of 
Western New York has launched an 
essay contest which bids fair to stimu- 
late considerable new interest in air 
conditioning both among shoppers and 
business establishments and result in 
load building in the air-conditioning 
field for the power industry. 

The contestant must write an answer 
to the question “Why Do You Like 
to Shop in an Air-Conditioned Store?” 
Fifty-six prizes will be awarded for 
the best answers to this question. The 
first prize is $75 in merchandise, which 
must be purchased in one of the stores 
participating in the contest. The other 
prizes also are merchandise purchase 
certificates. The contest closes October 
5. More than 100 Buffalo business es- 
tablishments which are air conditioned 
are participating. 

Posters announcing the contest have 
been distributed in these establishments. 
Twenty-two inches high and fourteen 
inches wide, the posters point out that 
this business establishment has _in- 
stalled air conditioning for comfort, 
efficiency and health by a member of 
the Air Conditioning Council of West- 
ern New York. 

Attached to each poster is a pocket 
which contains entry blanks for the 
essay contest. And this is the only 
place where these entry blanks can 
be obtained. This has particular appeal 
for the business owners since it brings 
prospective contest entrants into their 
establishments. 

Assisting in the pre-contest build-up 
were announcements of the contest 
three times a week over the Breakfast 
Club radio program. 

Stores used facsimiles of the con- 
test poster in connection with their 
regular newspaper advertising, focusing 
greater public attention on the contest. 
The radio announcements gave names 
of participating stores, but withheld 
any details on the application blanks, 
which had to be secured in the stores 
themselves. 


TVA Contract Invalid 


The Court of Appeals, Kentucky’s 
highest tribunal, has upheld invalida- 
tion of a proposed contract between 
the city of Middlesboro and the Ten- 
nessee Valley Authority for the city’s 
purchase of electric power. The Appel- 
late Court} affirming the Bell Circuit 
Court, held that the city failed to com- 
ply with laws. which require the adver- 
tisement of bids before a city may enter 
into a contract for more than $500. 
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Moderate Gain in 
Electricity Output 


Production of electricity for the week 
ended August 3 broke the 1940 record 
established in the previous week as it 
rose moderately to 2,604,727,000 kw.- 
hr., according to the Edison Electric 
Institute. This output figure was still 
1.4 per cent below last winter’s all-time 
peak, 

Output for the most recent week was 
12.0 per cent above the corresponding 
week of last year, the largest margin 
since the week ended January 20. It 
was 23.2 per cent ahead of 1938 and 
15.2 per cent in advance of the corre- 
sponding 1937 week. 

While the Rocky Mountain and Cen- 


Weekly Output Millions Kw.-Hr. 
1940 


1939 1937 
Aug. 3 2,605 Aug. 5 2,325 Aug. 7 2,262 
July 27 2,601 July 29 2,342 July 31 2,256 
July 20 2,524 July 22 2,295 July 24 2,259 
July 13 2,483 July 15 2,324 July 17 2,298 
July 6 2,265 July 8 2,078 July 10 2,096 
June 29 2,514 July | 2,300 July 3 2,238 


Per Cent Change from Previous Year 


Week Ending 

Aug. 13 July 27 July 20 

New England ......... + 3.4 + 2.7 + 5.4 
Middle Atlantic ....... + 8.0 + 8.9 + 9.6 
Central Industrial ..... +17.5 +17.6 +16.8 
West Central ......... +14.9 +11.7 + 3.9 
Southern States ....... +15.0 + 8.* + 65 
Rocky Mountain ...... +21.5 +18.4 +18.1 
WES disc bhicwidoces + 3.7 + 3.2 +4.4 
United States ....... +12.0 +11.1 +10.0 
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tral Industrial areas still held first and 
second place, respectively, in point of 
percentage gains over 1939, the South- 
ern States went into third place with 
the largest gain for this region over the 
corresponding week of 1939 since the 
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week ended January. 13. Well above 
the national average for the second con- 
secutive week was the West Central 
area, where the margin over the pre- 
vious year was the largest since the 
week ended August 29, 1936. 





Electricity Sales Gain 
7.3% in Illinois in June 


Total sales of electricity to ultimate 
consumers by the eleven largest Illinois 
electric utilities during June were 625,- 
816,915 kw.-hr., a gain of 7.3 per cent 
over June a year ago, according to the 
Illinois Commerce Commission. Cus- 
tomers numbered 1,953,763, a gain of 
2.6 per cent over June, 1939, and rev- 
enue was $13,862,134, an increase of 6.2 
per cent, or an average rate of 2.22 
cents per kilowatt-hour, as compared 
with 2.24 cents in June, 1939. 

Residential sales in June showed in- 
creases of 5.5 per cent in revenue, 6.9 
per cent in kilowatt-hour sales and 2.1 
per cent in number of customers over 
a year ago. Rural sales gained 17.5 
per cent in revenues, 20.9 per cent in 
kilowatt-hour sales and 14.2 per cent 
in customers. Power and other sales 
in June increased 6.3 per cent in rev- 
enue and 7.2 per cent in kilowatt-hour 
sales over June of last year. 


Absorbs Defense Tax 


D. A. Elias, vice-president of the 
Pennsylvania Power & Light Co., has 
assured consumers in the Harrisburg 


ELECTRICAL WORLD e 


August 


area that this utility will pay the new 
national defense tax. 


Output Margin Over 
‘39 Smaller in June 


Production of electric energy for pub- 
lic use during June totaled 11,225,620,- 
000 kw.-hr., an increase of 8.4 per cent 
over June a year ago, according to the 
Federal Power Commission. This is the 
smallest margin over the corresponding 
month of 1939 for any month of the 
current year. Production for the twelve 
months ended June 30 amounted to 
135,319,000,000 kw.-hr. This is an in- 
crease of 12 per cent over the previous 
year. 

Daily production during June aver- 
aged 374,187,000 kw.-hr., or 1.5 per cent 
more than the average daily output 
during May. Production by water power 
in June accounted for 37 per cent of the 
total for public use, as compared with 
40 per cent in May and 36 per cent in 
June of last year. 

Reports received during July in- 
dicated that the capacity of generating 
plants in service on June 30 totaled 
40,654,000 kw., a net increase of 8,000 
kw. over that previously reported. 
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Canadian Output Gains 
15% in June Over Last Year 


Output of central electric stations in 
Canada during June totaled 2,578,883,- 
000 kw.-hr., as against 2,671,567,000 
kw.-hr. in May and 2,245,537,000 in 
June, 1939. The Dominion Bureau of 
Statistics index of power output (1926 
equal to 100) stood at 274.24 in June, 
against 269.67 in May and 238.79 in 
June, 1939. 

Firm power consumption was 1,860,- 
736,000 kw.-hr., against 1,941,629,000 
kw.-hr., in May and 1,586,964,000 in 
June last year. Deliveries to electric 
boilers were 527,443,000 kw.-hr., against 
536,585,000 kw.-hr. in May and 495,- 
510,000 a year ago. 


New Vancouver Substation 


British Columbia Electric Company 
has filed plans with the city building 
department for a new substation to be 
erected at Vancouver, B. C. While ac- 
tual building operations will involve an 
outlay of about $14,000, it is under- 
stood the equipment planned to be in- 
stalled will run the aggregate cost con- 
siderably higher, probably near $90,- 
000. 
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Utility Security Prices Maintained 
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In light trading, the stock list generally eased during the past week. Light and 
power prices, however, held firm. “Electrical World” stock index remained at last 
week's level, 29.2; last year, 33.6: bonds also remained unchanged at 105.6 





Narragansett Issue 
Put on Market 


The new issue of 180,000 shares of 
41% per cent cumulative preferred stock 
of the Narragansett Electric Co. was 
put on the market last week. The stock, 
with a par value of $50, was priced at 
$53.25 a share. The issue constitutes 
the only preferred stock of the com- 
pany outstanding. 

Proceeds of this financing, amount- 
ing to $9,231,000 after the cost of 
issuance, will be used mainly for reim- 
bursement to the company of capital 
expenditures made out of current funds, 
and for the repayment of bank loans 
and open account indebtedness. 

Upon completion of the present pre- 
ferred stock financing, the company’s 
entire capitalization will consist of $33,- 
355,000 of 34% per cent first mortgage 
bonds, $9,000,000 of preferred stock, 
represented by the present issue, and 
$26,124,350 of common stock repre- 
sented by 522,487 outstanding shares 
of $50 par value. 


Retention of Associated 
Debentures Advised 


Holders of $59,000,000 fixed inter- 
est obligations of the Associated Gas 
& Electric Company were warned by 
their “general protective committee,” 
to be on guard against reported 
studied attempts to get them to sell or 
switch at a time most disadvantageous 
to them. “While we refrain from mak- 
ing any commitment as to ultimate 
worth,” the report states, “your com- 
mittee feels that current market prices 
afford no trustworthy indication of the 
real value of your securities.” 

Revealing that the trustees of the 
billion-dollar public utility system, now 
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under reorganization, “are looking into 
the circumstances surrounding the for- 
mation of the Utility Employees Securi- 
ties Company,” which reportedly con- 
trols $35,000,000 of Associated hold- 
ings, the report adds: “Information 
received by this committee would tend 
to indicate that a direct aim of the old 
management was to secure ultimate 
control of these reorganization pro- 
ceedings, through the device of having 
the employees, en masse, seemingly 
put in control of large quantities of 
securities of the top companies, previ- 
ously held by the public.” 


Detroit Edison Case 
Based on Control 


The declaration by the Securities and 
Exchange Commission this week that 
Detroit Edison is a subsidiary of North 
American is based upon the degree of 
control exercised by North American 
rather than upon North American’s 
19.28 per cent stock ownership. United 
Light & Power, despite its 20.27 per 
cent stock ownership in Detroit Edison, 
was found to have no part in the af- 
fairs of Detroit Edison and the latter 
therefore was not a_ subsidiary of 
United. 

The decision is not, as claimed in 
some circles, a new departure by SEC. 
Instead it is merely spotlighting for the 
first time the second section of the 
Holding Company Act definition of the 
holding company and subsidiary rela- 
tionship. Heretofore general attention 
has been focussed upon the 10 per 
cent clause, which defined a holding 
company as a company which directly 
or indirectly controls 10 per cent or 
more of the outstanding voting securi- 
ties, 

In declaring Detroit Edison a sub- 
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sidiary of North American, the SEC 
referred to “the unbroken continuity of 
North American officers, directors and 
designees on the Edison Board,” the 
fiscal services rendered to November, 
1935, and the establishment of New 
York offices by Detroit Edison within 
the North American building. 

The action began with the request of 
Detroit Edison that SEC declare it not 
a subsidiary of North American, United 
Light & Power or others. The SEC rul- 
ing means Detroit Edison is subject to 
the Holding Company Act as a sub- 
sidiary of a registered holding com- 
pany and it also means one more 
problem to be worked out by North 
American in solving the integration 
puzzle. 

* 


Metropolitan Edison to 
Charge Off $4,444,430 


Metropolitan Edison Co. of Reading, 
Pa., controlled by the Associated sys- 
tem trustees, has filed a notice with 
the SEC proposing that $4,444,430 of 
earned surplus deficit be charged off 
against capital surplus. 


First Boston Gets Fee 


After a series of hearings which 
began in June, 1939, SEC will permit 
Indiana & Michigan Electric Company 
to pay First Boston Corporation $77,344 
for its services in a $22,500,000 refund- 
ing operation. 


Allows Board to Intervene 


SEC has granted a request of the 
Pennsylvania Public Utility Commis- 
sion to intervene as a party to a pro- 
ceeding in which Metropolitan Edison 
Co. proposes an accounting reorganiza- 
tion under which an earned surplus 
deficit of $4,444,430 on June 30 would 
be charged off against capital surplus. 





Utility Reports 


Net Income 
1940 1939 





*American & Foreign Power 

ee eS a ey $4,736,065 $5,238,099 
*California Oregon Power... 950,511 908,474 
*Community Public Service.. 683,823 522,051 
*Con. Gas Elec. Lt. & Pwr. 

Balti) and sub............ 6,865,989 6,231,056 
*Electric Bond & Share and 

eS EE er PRT Ee 9,362,830 9,699,954 
*Kansas City Power & Light 3,901,594 3,733,473 
*Louisville Gas & Electric and 

MN Se icc ae ke Oc 3,005,998 2,673,112 
*Niagara Hudson Power and 


cn gcate chants en 14,627,140 15,194,520 
*Northwestern Electric ...... 549,761 515,550 
*Oklahoma Gas & Electric... 2,777,938 2,627,039 


*Philadelphia Electric ....... 22,502,557 22,274,839 
*San Diego Gas & Electric.. 1,487,774 1,491,694 
*Southern California Edison. 12,502,732 12,522,260 
*Superior Water, Lt. & Power 113,493 ‘111,675 
*Twelve months ended June 30. 
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Compensating for 
Circulating Current 
By B. E. ELLSWORTH 


Electrical Engineer, lowa-Nebraska Light & Power 
Company, Lincoln, Neb. 


In a line connecting two generating 
plants current flow may involve in- 
phase and quadrature currents that 
often give trouble to control during 
variable operating conditions. It is 
usual to depict the actual current at 
any time as made up of (1) the true 
power or load current, (2) the load 
magnetizing current, (3) the syn- 
chronizing current between genera- 
tors and (4) the current set up by 
any difference that may exist because 
of different voltage levels at the gen- 
erating plants or along the line. These 
vector currents are in phase and in 
quadrature with the voltage and make 
possible an analysis whereby oper- 
ating conditions may be improved. 

The relations between these four 
types of currents in lines between 
generating stations can best be 
shown by vectors. Synchronizing 
surges simply add or subtract from 
the in-phase current, so they will be 
neglected. 





For example, a plant whose volt- 
age is represented by E, sends over a 
tie line to another plant, a load cur- 
rent (Jicaa) at 80 per cent power 
factor. In the customary way the line 
drop is laid out and the value of E, 
is received at the second plant. The 
in-phase or power current is /, and 
the magnetizing current is: Jj; = 
Ey — Re = IR where R and x are 

% % 
the resistance and reactance of the 
line and transformers respectively. If 
the voltage of the second plant is 
equal to E,, then no circulating cur- 
rent due to voltage difference is pro- 
duced and the tie line acts as a feeder. 

If, however, the second plant has a 
bus voltage also equal to E, then the 
difference between E, and E, or E, 
produces a circulating current J, 
which is Ig, = - 

This circulating current Ig¢ com- 
bines with the load current (Jioaa) to 
give J, the resultant current between 
the plants. Jg, is the quadrature cur- 
rent resulting. For the special condi- 
tion where the bus voltages of the 


plants are exactly equal Jj, = nt 


THE THREE CURRENTS which are present under steady state conditions are, the current 


representing true power load (I,), the current representing magnetizing current required 
by the load (I,:) and the circulating current between plants (I,-) 


ELECTRICAL WORLD @ August 


10, 1940 


It will be noted that the circulating 
current due to voltage difference or 
E, is opposite in direction to the mag- 
netizing current; therefore, in order 
to prevent any automatic voltage 
regulator from going to maximum 
boost or buck position, the reactance 
compensation must be reversed and 
reduced to a low value. The resist- 
ance compensation will then have to 
be increased correspondingly to se- 
cure proper voltage from the regu- 
lator. Reversed compensation is used 
to keep circulating currents due to 
voltage difference at a minimum in 
plants where generator voltages are 
compensated, in tie lines having 
automatic voltage regulation and in 
network feeders having voltage regu- 
lators. 


Transformer Gin 
Lightens Line Work 


An improved and “streamlined” 
transformer gin developed by a gen- 
eral line foreman of the Buffalo Niag- 
ara & Eastern Power Corporation is 
lighter and smaller than the type 
previously in use and yet it is stronger 
and easier to install and operate. 

The head consists of a roller bear- 
ing sheave welded into a steel sleeve 
which is shrunk on a shaft of select 
white ash. This provides strong con- 
struction without excess metal. A 
movable band prevents the line from 
getting off the sheave at the top. 
Multiple blocks may be used if 
desired. 

For the upper pole fastening either 
an arm hook or a through-bolt may 
be used, depending on the desired 
rigidity. The lower pole fastening con- 
sists of a light chain which’ goes 
around the pole and clips into a steel 
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band at the bottom of the shaft. 

The chief operating advantage of 
the new transformer gin over the old 
type is the fact that the pull line goes 
up over the top of the sheave and 
down on the opposite side of the pole. 
This balances the pull on the shaft 
and eliminates the hazard of fouling 
the rigging when the transformer is 
raised. The previous type gin had the 
sheave attached to a ring at the top 
of the shaft; the bending pull was 
all in one direction and pull line came 
down in front of transformer. 

Another development is a tempo- 
rary crossarm fastened to the head of 
the gin. With it as many as six con- 
ductors may be raised and supported 
on adjustable hooks while crossarms 
are changed and the transformer is 
raised into place. 


Installing “Snail” 
Strain Clamps 


Extensive use of high-strength 
aluminum-steel-core reinforced con- 
ductors has resulted in the demand 
for high-gripping-strength clamps, 
one type being the “snail” type. 
Where the conductor first enters the 


Strain strin 
rected, 
4 
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TRANSFORMER GIN—8-ft. pole—detach- 
able arm hook and chain for the bottom 
fastening: total weight, 39 Ib. (above). 
With addition of temporary crossarm (left), 
six conductors are supported from top of 
gin pole until transformer and crossarm 
changes have been completed 





clamp the diameter of the groove is 
large, but from this point the groove 
is gradually reduced ‘in size until the 
clamping section is reached. By this 
means not only is the traveling wave 
gradually absorbed in the conductor 
within the clamp but the conductor is 
progressively relieved of its tension 
in the bed of the clamp groove as it 
approaches the center of the involute 
where it is finally clamped. 

The method described in the Elec- 
trical Review (British) is that ac- 
tually employed on 132-kv. lines, 
where the over-all length of string is 
considerable and where it is difficult 
for men on the tower to reach the 
snail clamp owing to its distance from 
the crossarm. 

The erection diagram shows the 
situation immediately before the in- 
stallation of the snail clamp. The con- 
ductor is supported by snatch blocks 
at suspension and tension positions 
and is terminated at the winch on the 
ground (the strain string is not yet 
erected). When the wire is correctly 
sagged and tensioned it is marked to 
correspond with a given point on the 
tower, say the center line, and then 
the tension is relieved and the con- 
ductor brought down to ground level. 

A distance “L,” which is the over- 
all length of the strain string from 
the center line of the tower to the 
back of the clamp, is measured back 
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along the conductor. If a distance 
equal to the length of clamp path “1” 
is measured forward along the con- 
ductor a point will be reached corre- 
sponding to the outside edge of the 
bolted clamp plate. This point should 
be recorded and the conductor, if of 
steel-cored aluminum, should receive 
a single wrapping of soft aluminum 
tape. It is customary to continue the 
taping for a short distance outside the 
clamp. If the clamp is rotated the 
taped conductor will take up its posi- 
tion in the clamp. While the clamp 
is being hauled into position on the 
line the conductor should be tied into 
the clamp to avoid springing out. 


Reverse Power Relay 
Changes Exciters 


By GEO. I. SMITH 


Switchboard Operator . 
Minnesota Power & Light Company, Duluth, Minn. 


Transferring the excitation load 
from one exciter to another requires 
proper voltage adjustment on the two 
exciters, in order to keep from “mo- 
toring” one exciter and throwing an 
overload on the other. Any overload 
on an exciter causes a corresponding 
dip in the voltage of the alternator 
for which it is supplying the field—a 
condition switchboard operators try 
to avoid. 

In those generating _ stations 
equipped with remote-control exciter 
switches the possibility of motoring 
an exciter can be prevented by the 
use of a reverse-power or reverse-cur- 
rent relay in the circuit of each ex- 
citer. These may be connected so 
that when the direction of flow of 
current is reversed the relay will 
open the exciter switch to which the 
current is flowing. There are re- 
verse-power relays on the market 
which will close contacts on a 23 per 
cent reversal of full load rating. 

Take, for example, two exciters of 


ERECTION PROCEDURE—Five steps showing insertion 
of conductor in snail clamp 
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400-amp. rating, with an excitation 
load of 300 amp., the total load pos- 
sible for either of the exciters would 
be the 300-amp. excitation load plus 
10 amp. (24 per cent of 400) going 
to the “outgoing exciter.” When the 
“outgoing exciter” starts to take 10 
amp. as a motor the relay will dis- 
connect it from the exciter bus. 

It would be necessary to check for, 
and possibly correct, the polarity of 
that exciter, but that would be much 
better than to have a severe dip in 
the a.c. voltage, with the possibility 
of the loss of excitation, as in the 
case of motor-driven exciters. 


Checking 
Transformer Loadings 


By S. H. POLLOCK’ 
Kansas City Power & Light Company 

Transformers require considerable 
testing to prevent their destruction by 
overloading. We have about 8,800 of 
them in the Kansas City district, with 
a replacement value well over a mil- 
lion dollars. Last year we spent 
$1,989 in testing them, or less than 
0.2 of 1 per cent of their value. The 
tests were made by two men working 
in a car for two days each week and 
consisted of 127 tests with the Ther- 
motels at a cost of 59 cents each, 298 
tests with Lincoln demand meters at 
a cost of $1.75 each and 384 tests 
with graphic ammeters at a cost of 
$3.63 each. These costs include labor, 
charts, transportation and meter 





*Excerpt from recent paper Missouri Valley 
Electric Association, 





BULL ROPE METHOD sometimes an ad- 
vantage in setting long, heavy poles 
Above—Pole is in place at the hole, in 
the trench with bull rope over crossed 
pole fixture, ready for raising. Right— 
Pole being raised. Note that bull rope 
has cleared pole fixtures and that side 
guys are holding pole in line. 
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maintenance by the laboratory. 

All meters are allowed to run a full 
week so as to get the peak day of the 
week. Thermotels, while economical, 
do not give very reliable results. We 
use them only in the summertime as 
kind of feeler tests. That is, we set. 
lots of Thermotels, and wherever we 
find one that gives a sufficiently high 
reading we set one of the other type 
meters to determine the actual load. 
The Lincoln demand meters we now 
think are the ideal way to make 
transformer checks and we plan to 
purchase more of them this year to 
use in place of the twice-as-expensive 
ammeter tests. 

As to the actual economics of this 
work, last year we made 811 tests 
and changed 80 transformers. These 
80 transformers as found totaled 
1,717.5 kva., an average size of 21.5 
kva., and were carrying 146 per cent 
load. After changing, they had a total 
capacity of 2,987 kva., an average 
size of 37.3 kva. and were carrying 
83.7 per cent of their rating. The pres- 
ent-day price of the 80 transformers 
that were changed is $12,407.23. Con- 
sidering that similar savings have 
been made in each of the past ten 
years, our transformer testing seems 
to be paying its own way. A trans- 
former burned up from overload is 
practically an unknown thing any 
more, and we are not accomplishing 
this by over-transforming, because 
the 811 transformers tested last year 
showed an average loading of 85.8 
per cent. We also made a saving by 
changing these transformers during 
regular working hours, and in six in- 
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stances of three-phase power banks 
we could not have increased the size 
of the transformers without building 
heavier supporting structures. 


Setting Long Poles 
by Bull Rope Method 


By RAY BLAIN 

Washington, D. C. 
When it becomes necessary to erect 
a long, heavy pole and for any reason 
the conventional methods are not 
practicable, the bull rope method 
may often be used to advantage. With 
this method the butt of the pole must 
be placed near the hole and the hole 
should be trenched in the direction in 
which the pole is to be raised. This 


_trench should be sloped to at least 


one-third the depth of the hole with 
a length of at least two-thirds the 
hole depth. A plank butting board or 
a digging bar should be placed in 
the hole for the butt of the pole to 
slide down on. 

With this method the pole can or- 
dinarily be lifted direct from the 
trailer, if the pole is placed so that 
the butt lies in the trench and firmly 
against the butting board. A tree or 
nearby pole may be used to attach a 
snatch block for the bull rope sup- 
port. Two side guys should be placed 
on the pole, also one rear guy to hold 
it in position during and after erec- 
tion. 

When no support is available two 
light-weight 20-ft. poles may be 
lashed together near the top and 
guyed (as shown) to support. the 
snatch block for the bull rope sup- 
port. This method may be used for 
the erection of high and heavy poles 
(including 100-ft. poles) with safety 
when trained help is not available. 
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AIR CIRCUIT BREAKERS. To protect low-voltage power-distribution cir- 

MASTER METAL-CLAD. For control cuits —up to 600 volts, 80,000 amperes interrupting rating. Needed 
and protection of circuits up to practically everywhere power is used, to open and close circuits, for 
15,000 volts, 500,000 kva —genera- automatic interruption in case of trouble, and to restore service (a turn 

a = : of the handle does it). G-E breakers have ample capacity to interrupt 
heavy short circuits. Trip-free operation provides for safety. Arc > 
quencher assures positive, safe in- 
terruption by completely breaking up 
and confining arc. Now helping to 
prevent production delays in many 
plants. 


tors, transformers, motors, synchro- 
mous condensers, incoming lines, 
feeders. Completely metal-enclosed. 
Built and shipped as a unit — prac- 
tically ready for operation — saving 
time of piecemeal buying and most 
of installation cost. Features: easily 
removable breakers, stationary hous- 
ing, mechanical interlocks,  self- 
contained control. Completely co- 
ordinated equipment, designed to 
meet today's heavy production 
demands. 


» 
MIDGET METAL-CLAD. For 
general power and lighting 
service in industrial plants 
and commercial buildings, to 
control and protect incoming 
lines, power feeders, and 
motor circuits —600 to 5000 
volts, 25,000 and 50,000 kva 
interrupting rating. Features: 
completely metal-enclosed for 
safety; removable breakers 
— easy maintenance; factory- 
built and shipped assembled 
—a tested, finished job with 
low (predictable) installation 
cost; liberal insulation; co- 
ordinated circuit components; 
mechanical interlocks; self- 
contained control. Prices have 
been drastically reduced. 


A METAL-ENCLOSED SWITCHBOARDS WITH DRAWOUT AIR BREAKERS. Combine 
metal-enclosed switchgear and dependability of G-E air circuit breakers. For power 
ing service — low-voltage feeders up to 10,000 amperes at 600 volts a-c and 250 
interrupting ratings to 80,000 amperes. Completely accessible. Have mechanical 
and silver-to-silver current-exchange connections. Service quickly restored by turn of 
handle. Interchangeable breakers enable production to continue during routine insp 
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SS... That’s the keynote of emergency production. 
Even brief shutdowns can be mighty costly in lost 
. time and product spoilage. Your men and machines must 


% be kept on the job. 


Generators, motors, power lines, branch feeders—all of 
your electric equipment—have to be adequately con- 
trolled and protected to keep your plant operating at top 
capacity. With modern dependable switchgear you can 

i be more certain of continuous operation. Today’s require- 

- ments demand switchgear that will operate reliably, 


/Tequire less maintenance, and occupy less space than ever 


Protect Your Production 
Modern G-E switchgear is one of the best types of pro- 


duction insurance you can buy. You need the complete 
circuit protection which it gives even under the most 
severe conditions. You need switchgear that will get 
circuits back into service in the shortest possible time 


after outages due to short circuits and overloads. 


Get Your Order in Early 
Avoid the penalty exacted by obsolete switching equip- 
ment—the penalty which you pay in the form of lagging 
production schedules, and in hazards to operators and 
property. It will pay you—in profits and in peace of mind 
—to bring your switchgear up-to-date. Act today! 


HAVE A CHECKUP MADE NOW 


Why gamble with obsolete switchgear? 
If your equipment is 15 or 20 years old, 
the actual protection it affords may be 
less than you suspect. It may subject 
your operations to penalties—delayed 
production, hazards to machinery and 
personnel—that can undermine the prof- 
its of the most efficiently run produc- 


tion department. 


Have your G-E representative put you 
in touch with a switchgear specialist. 
He will be glad to assist you in studying 
the needs of your plant. His recom- 
mendations will be based on sound 
engineering principles and he will help 
you to select the best type of equip- 
ment for your specific requirements. 
Call the nearest G-E Office today. 


General Electric, Schenectady, N. Y. 














Boosting Capacity 
of a Magnetic Test Set 


By EARL B. ANKENMAN 
Westinghouse mongre & Manufacturing Company, 


oston, Mass. 

“The best laid schemes of mice 
and men gang aft agley” is proved 
time and again in many industrial 
plants. Apparatus having a capacity 
well above the normal demand and 
equal to the expected load when pur- 
chased is often inadequate for every- 





CONNECTIONS of completed layout for 
magnet test bench 


day production when manufacturing 
processes change. 

Such was the case recently experi- 
enced on a magnet-testing bench. 
When the bench was originally in- 
stalled all the testing could easily 
be taken care of in an eight-hour 
shift. Improved business conditions 
and a greater variety of articles com- 
ing to the bench resulted in a test 
load large enough to keep the bench 
busy 24 hours per day and six days 
per week. The bench capacity was 
sufficient to take care of the load 
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when operated continuously, but the 
source of magnetizing current was in- 
sufficient. The problem was solved 
by adding a spare set of batteries 
and a “Rectox” charger. 

Originally the test bench was pro- 
vided with a bulb type rectifier for 
charging the set of magnetizing bat- 
teries. When the bench was being 
loaded or unloaded the rectifier 
charger was in operation, replacing 
the energy drained from the bat- 
teries on the previous test cycle. With 
normal load and an eight-hour day 
the battery was kept at full charge. 
The extra load and increased operat- 
ing time soon discharged the bat- 
tery faster than it could be charged. 


Standby Provision 


The bench was designed so that 
during the actual test cycle the 
charger was automatically discon- 
nected from the battery to eliminate 
charger overloads. To increase the 
capacity of the bench it was only nec- 
essary to install a standby battery and 
a means of charging it. In order to 
obtain sufficient use of this extra 
equipment it was desirable to arrange 
the connections so that either bat- 
tery could be used on the bench test 
and the other connected to the 
standby charger. 

The test bench was located where 
space was limited. The extra charger 
supplied was a forced ventilated plate 
type “Rectox” with a charging capac- 
ity of 30 amp. It was mounted on 
the wall across the aisle from the 
charger high enough to be out of 
the way. Directly below it a stand- 
ard battery rack modified to meet 
the requirements was set on the floor 
next the wall. The modifications of 
the rack consisted of busbars mounted 
above each shelf of the battery rack, 
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and a 400-amp., two-pole knife 
switch mounted on the end of the 
rack. Six standard three-cell bat- 
teries were connected to the buses 
to form the composite spare battery. 


Convert Bolt Cutter 
to Individual Drive 


In transferring a National duplex 
bolt cutter and threading machine 
from an old plant to a new shop a 
New England establishment included 
this in the salvage of some half hun- 
dred machine tools formerly belt- 
driven in groups and still in good 





WELDED FRAME supports motor, starter 
and step pulleys 


enough condition to operate for an 
indefinite further. period. This unit 
was provided in the new location with 
a step pulley main drive as before. 
but in place of the former line shaft- 
ing connection a second step pulley 
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FLAMENOL 


SMALL DIAMETER BUILDING WIRE 


IS APPROVED 


BY THE UNDERWRITERS’ LABORATORIES 


Flamenol Small Diameter Building Wire, Type SN, insulated 
with plasticized polyvinyl chloride compound, is approved in 
all sizes from No. 14 to 4/0 inclusive. (Label Service—Guide 
Card 400—119Y—File E13268) 


FLAMENOL HAS MANY ADVANTAGES 

. Existing buildings can be rewired inexpensively with this 
wire because new raceways aren’t necessary. Simply replace 
existing wires in raceways with Flamenol. 

. Flamenol Small Diameter Building Wire is easy to handle. 
It has a smooth, glossy wax finish. It is easy to strip and to 
pull. Moreover, this wire is available in many bright, clear 
colors which make circuit identification and testing easy. 

- Flamenol Small Diameter Building Wire can be depended 
upon to give good service. Its insulation is superaging, high 
in dielectric and mechanical strength, flame retarding and 
resistant to moisture, oil, acids, etc. 

For further information or samples, see the nearest G-E Mer- 


chandise Distributor or mail the coupon at right. 
*Reg. U. S. Pat. Off. 


COMPARISON OF WIRE DIMENSIONS 
Approximate Over-all 
iameter (In.) 
Flamenol— Rubber-covered Flamenol— 
Type SN Type Type SN 


ype R 
.028 


General Electric Company 

Section WF-0138 

Appliance and Merchandise Department 

Bridgeport, Connecticut 

Sirs: Please send me 0 Information on Flamenol 
Building Wire 

O Samples of Flamenol 

Building Wire 

PU Se? 


Address ........... 
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and a 7}-hp., 550-volt, three-phase 
induction motor were mounted above 
the machine on a special welded 
frame. 

The framing in general is of 4 x 
3-in. strap-iron, with a maximum 
length at the top of 45 in., the motor 
being carried about 30 in. above the 
machine proper. The frame was 
bolted to the machine bearing hous- 
ing and an idler provided to carry 
the 34-in. drive belt between pulley 
sets. An across-the-line starter was 
mounted beside the motor and a 
single conduit riser from the floor 
fed the unit, with push-button con- 
trol centrally above the machine and 
served by a single horizontal run of 
conduit from the starting box. The 
resulting arrangement compared fa- 
‘vorably with other equipment in the 
‘shop from the standpoint of freedom 
from obstruction of work, safety and 
space economy. 


Factory Feeder 
Goes Through Roof 


To have gone underground with a 
13.2-kv. cable to serve the increasing 
60-cycle load in a recently acquired 
building of the Cutler-Hammer Com- 

pany group in Milwaukee would have 
been unnecessarily costly. It would 
have made future changes difficult 
and, in addition, it might have en- 
tailed tearing up flooring under ma- 
chine tools, interrupting production. 

By bringing the service in over- 
head to a special dead-end structure 
on the roof, and thence through a 
unique, flat-roof bushing to an indoor 


5 ee wren — Level off roof with 


Gahenize mae | | js erica’ win 
and outside -° 10" ? hor resphar 
*2 Gare 


ground wire- 


eee =a 


Cut hole inroor' | 
Yo exact Sze ; 
Of duct run. 





substation on the first floor, a com- 
promise was achieved by distribution 
engineers of the Wisconsin Electric 
Power Company which has proved 
simple, economical and effective in 
operation. 

Principal members of the A-frame 
roof structure, which is 16 ft. high, 





ROOF CABLE BUSHING solves plant serv- 
ice problem 


8 ft. wide and 16 ft. 2 in. deep (in 
the direction of the line), are 3x 3x 
4-in. angles with side lacing of 24x 
24 x 4-in. angles. Conductors (three 
No. 2) are brought in to disk strain 
insulators at the top of the A-frame, 
where lightning arresters are con- 
nected to a ground bus that leads into 
a ground pipe within the factory 
building. 

From a three-pole pothead on the 


Rings insteevei  --- 
to aid in ay: WR 
Jo size -- “fh 


This portion of.” 
cap,cut oMF fo.--" 
% Zit cable - 


DETAILS OF ROOF BUSHING for 13.2-kv. service cable 
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structure No. 4/0 lead-sheath three- 
conductor cable is led downward to a 
horizontal 5-in. channel attached to 
the structure and extending 3 ft. be- 
yond it toward the roof coping. The 
cable is supported in this channel and 
from brackets on the coping until it 
reaches the roof bushing. 

Details of the roof bushing are 
shown in the accompanying draw- 
ing. A 30-in. length of 34-in. galvan- 
ized iron pipe extending about a foot 
above the roof level, and coupled to 
a 34-in. fibre conduit at its lower end, 
was cast in a concrete duct. Through 
this duct the cable passes down 
through the building to the substa- 
tion on the first floor. 

The cable is supported at the en- 
trance to the duct by a cast brass sup- 
port cap which fits over the 34-in. 
iron pipe. The cable is sweated to this 
cap, which is designed to rest on the 
pipe, and in this way support the 
cable as well as provide some ventila- 
tion in the duct. 


Electrolysis Stopped 
in Industrial Plant 


The development of a leak in the 
fire service mains of the Revere Cop- 
per & Brass Company, New Bedford, 
Mass., led to voltmeter readings by 
a Factory Mutual engineer in view 
of suspected electrolysis. The tests 
showed that current from a street 
railway system was flowing through 
the earth to the fire service mains 
and through the Acushnet River to 
the transit power station. It was 
pointed out that pipe appearance 
alone is not proof of electrolysis, as 
corrosion from cinders, acid or salt 
has a similar effect. 

Two solutions of the problem were 
considered: (1) Replacement of a 
length of the cast-iron pipe in the 
connection to the street main with a 
non-conducting pipe such as transite, 
and (2) making a metallic connec- 
tion from the pipe to a good ground 
by bonding a copper cable to the 
pipe and terminating it at a copper 
casting in the river. The second 
alternative was chosen in view of its 
convenience and low cost. As an 
ampere of direct current is capable 
of removing as much as 20 lb. of 
metal in a year, it was recognized 
that the casting will in time be eaten 
away, but its replacement is readily 
effected. 
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41 Months = $20 


In 41 months operation, repair costs for two Ljungstrom Air Preheaters 


at S. D. Warren Company have totalled but $20 each 


s 


At the plant of S. D. Warren 
Company, nationally- 
known paper manufactur- 
ers at Cumberland Mills, Me., two 
Ljungstrom Air Preheaters were in- 
cluded as a part of a modern steam gen- 
erating unit completed early in 1937. 
Since that time, repair costs have totalled 
only $40, less than $.50 per month per 
preheater. What’s more, no unscheduled 
interruptions to continuity of steam 
supply were required for servicing this 
equipment. 

This performance record on an indus- 
trial steam source of moderate size is 
typical — not exceptional. At a load of 
42,000 lb. steam per hr., gas enters the 
preheater at 550° F., preheating the com- 
bustion air to 430° F., contributing ap- 
preciably to the efficiency and stability 
of the unit as a low-cost source of power 
and process steam. 








The Modern Ljungstrom Air Preheater 


To the recognized thermal superiority of the con- 
tinuous regenerative counterflow principle, the 
modern Ljungstrom Air Preheater now adds an 
extra measure of mechanical surety. The result- 
ing clear margin of advantage for the Ljungstrom 
in any economic balance calling for high levels of 
heat recovery is indicated by today’s installation 
records: ‘Today more Ljungstroms are being in- 
stalled in power plants than all other types of 


air preheaters combined. 

Engineering evidence which confirms this mar- 
gin of advantage — evidence which shows how 
constructional improvements have stepped up 
present-day performance—is available on request. 
It will be of noteworthy economic interest to en- 
gineers and other executives concerned with 
power-plant design or responsible for operating 
efficiency and availability. May we send a copy? 





THE AIR PREHEATER CORPORATION 


60 East 42nd Street 


New York, N. Y. 
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Fluorescent vs. 
Incandescent Costs 


To facilitate rapid comparisons of 
the cost of ordinary incandescent vs. 
fluorescent lighting, M. A. Ulbrich of 
the Cambridge (Mass.) Electric Light 
Company has developed a “Sell-O- 
Graph” in which the only informa- 
tion required for analysis is (1) the 
rate per kilowatt-hour; (2) the an- 
nual burning hours, and (3) the dif- 
ference in investment between the 
two types of installation. The device 
is 77 in. long x 2} in. wide, of cellu- 
loid construction, easily pocketed. It 
consists essentially of a central scale 
on both sides of which vari-colored 
slider scales running in slots consti- 
tute two adjustable bar graphs; that 
on the left showing incandescent and 
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that on the right fluorescent costs. 

The central scale represents the 
cost in (whole and tenths) cents per 
hour of supplying direct illumination 
of 20-odd ft.-candles in an average 
area of 200 sq.ft. Such an amount 
of light may be secured from either 
two 300-watt incandescent or six 48- 
in. white fluorescent tubes with a 
wattage of 300. For the above basic 
unit of illumination, energy costs 
are 0.6 X the rate per kilowatt-hour 
for incandescents and 0.3 the rate 
for fluorescents, or, at 5 cents per 
kilowatt-hour, 3 cents and 1.5 cents 
respectively. This latter cost must 
be increased 15 to 20 per cent for 
daylight units. Actual lamp prices 
and data on lamp life should be used, 
but for broad average application the 
following data apply: 


Incandescent—cost of 300-watt lamp, 


tm neers ate... se $0.50 
Fluorescent—cost of 48-in. white tube, 
IN Se 5 Ab nee ea sis 1.90 


Lamp renewal costs per hour on 20 per 
cent standard package discount are 0.11 
cent and 0.37 cent respectively. 


In considering miscellaneous over- 


' 
1 
_Total /.73 cts. misc. overhead 
i 
' 
' 


POCKET SLIDING SCALE HOLDER integrates energy. replacement, overhead costs for 
incandescent and fluorescent lamps. Scale settings for typical comparison of costs 
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head costs (excluding amortization 
and obsolescence) 10 per cent on the 
investment (including lamps, fixtures 
and wiring) will approximate the 
annual charges for interest, taxes, 
insurance, maintenance,  replace- 
ments, etc. 

A typical comparison of incandes- 
cent and fluorescent costs follows: 


Taking as the objective 20 ft.-candles 
over 200 sq.ft., and using two 300-watt 
incandescents vs. six 48-in. fluorescents to- 
talling 300 watts and an energy rate of 
5 cents per kilowatt-hour, the energy costs 
per hour are 1.5 cents for fluorescent and 
3 cents for tungsten service. Uncover the 
blue fields on the “Sell-O-Graph” to 1.5 
and 3 cents, leaving the yellow sliders at 
these points on the central scale. 

Lamp renewal costs figured as above 
are 0.37 cent per hour for fluorescents and 
0.11 cent per hour for tungstens. Set the 
bottom edges of the red sliders at 0.37 and 
0.11 cent respectively on the yellow slider 
scales. The central scale now shows a 
total cost to this point of 1.87 cents per 
hour for fluorescents and 3.11 cents per 
hour for tungstens. 

The overhead costs are now figured. In 
the typical case the cost of six fluorescent 
units installed is $72 and of the tungstens 
$12. Ten per cent of the $60 difference is 
$6, or, with 1,500 annual burning hours 
assumed, 0.4 cent per hour. Set the green 
scale edge on the fluorescent side at 0.4 
cent on the red slider scale. This brings 
the total cost of fluorescent service to 2.27 
cents. The difference between the two 
illuminating costs, 0.83 cent (0.8 cent for 
convenience) is then immediately read off 
the green scale by setting the white slider’s 
lower edge opposite the total cost (3.11 
cents) of tungsten service indicated on 
the center scale of the device by the bot- 
tom of the left-hand red slider scale on 
the tungsten side. 

This difference of 0.8 cent per hour 
amounts to $12 per year with 1,500 hours 
of burning. Since the additional invest- 
ment required in this case for the fluores- 
cent installation was $60 for the unit area 
selected, it will take five years to pay 
back this difference by using fluorescents. 


The final result is practically inde- 
pendent of the size of the light in- 
stallation or of the lighting intensity 
since the same ‘quantity of illumina- 
tion from either source forms the 
basis of comparison. Where smaller 
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RDINARILY, for low cost protection of 

branch circuits or important distribu- 

tion transformers, operating men select 

the popular, low-cost Kearney Trip-O- 

Link Trip-Saver, two-shot switch for 5,000 
to 15,000 V., 50 amps. 


But in some cases, operating men prefer 
a little longer delay between the time the 
protecting fuse blows and the second one 
throws-in to restore service . . . about 50 
to 60 cycles delay would be ample, they 
decided. 


So without disturbing the basic design or 
the fine operating characteristics of the 
widely used, inexpensive Kearney Trip-O- 
Link Trip-Saver that restores the second 
fuse more quickly, Kearney engineers 
developed a time delay device. 


The time delay has been made to meet 


FROM THE ENGINEERING DEPT.—JAMES R. KEARNEY CORPORATION 


The Trip-O-Link Trip-Saver 
5,000 to 15,000 Volt, 50 Amp. 


the field's requirements — replaces the 
second fuse link to restore service after an 
interval of 50 to 60 cycles. And may we 
direct attention to that popular Trip-O- 
Link feature:—as you quickly re-fuse this 
switch you really install a new cartridge 
each time (fuse cartridges are an integral 
part of the fuse links). Incidentally, from 
an engineering standpoint, study the 
switch, above .. . Its design is simplicity 
itself. No complicated parts to adjust — 
no conventional cartridges — a practical 
trip out mechanism ... And, you'll be sur- 
prised at its inexpensive cost. Write for 
prices and details. 


JAMES R. KEARNEY CORPORATION 
4236 Clayton Ave., St. Louis, Mo. 
Canadian Plant - Toronto, Canada, 


KEARNEY PRODUCTS 


FOR BETTER MAINTENANCE and CONSTRUCTION 
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and correspondingly less efficient and 
more expensive tubes are used, cor- 
responding adjustments in the en- 
ergy cost and lamp renewal items are 
of course required. To a lesser de- 
gree this is also true if tungsten bulbs 
other than 300 watts are employed. 

If it seems desirable to show total costs, 
including amortization and obsolescence, 
the item of miscellaneous overhead costs 
should be multiplied by 1 plus the quo- 
tient of 10 divided by the number of years 
allowed for amortization, and the result 
depicted on the red scale of the right 
graph. The difference then shown between 
the extent of the two graphs is then the 
actual difference in hourly cost of opera- 
tion. In the illustrative case, if the cus- 
tomer selects three years for amortization, 


for example, multiply 0.4 by (: +7 


or 4.33, which is 1.73 cents. This brings 
the total fluorescent cost to 3.6 cents, or 
0.49 cent per hour more than the equiva- 
lent lighting by incandescents. In this 
case the red slider on the fluorescent side 
shows the total fixed charges required. 
Intangible factors such as quality 
of light and esthetics are not included 


in the comparisons by the device. 


Evaluate Street 
Lighting with Chart 


By KIRK M. REID and H. J. CHANON 


Nela Park Engineering Department 
General Electric Company, Cleveland, Ohio 


[Ep. Note—In a previous article (ELEc- 
tTricaL Wor LD, July 27, 1940, page 108) the 
authors described the recently developed 
street-lighting evaluator. In this article they 
tell how the evaluator card obtained with 
this device is used to determine quickly 
the value of net visibility of a street-light- 
ing system.] 

To illustrate a computation of vis- 
ibility, brightness 
values in foot-lam- 
berts of 0.27 for the 
pavement, 0.05 for the 
obstacle and 0.085 for 
glare are marked on 
the chart as large dots 


” 
2 


Test spring 
Jit ie -Upper spindle guide 


~ ---Lower spindle bearing 


"Thumb screw 


Pointer'D “indicates 90° deflection 
of Test spring 


DEVICE INDICATES spring torque directly in mm.-gr, 


a weighting is obtained by joining P 
and O and marking the “weighting 
point” P,, three vertical divisions 
from the left side of the chart and 
seven divisions from the right. A hori- 
zontal line WP, located the “weighted 
field brightness,” at W. Line WV, is 
then drawn maintaining a propor- 
tionate displacement between the 
heavy diagonal guide lines. Vj; is 
the value of visibility, with glare dis- 
regarded. 

To obtain net visibility the glare 
loss of 34 per cent must be applied. 
To do this graphically line V;Z is 
drawn and point G; is located ap- 
proximately midway between the 
third and fourth horizontal lines 
above the bottom of the chart. A 
vertical line through G; intersects 
the four scales at the bottom of the 
chart, one or more of which may be 
significant in any given evaluation of 
street lighting. 


Glare-Equivalent Veiling 
Brightness- Footiamberts 


2! 





on the outside scales. 
Pavement and obstacle 
brightness values are 
transferred to the in- 
side scales and are in- 
dicated by points P 
and O. The loss in visi- 
bility of 34 per cent 
due to glare is read di- 
rectly on the upper 
scale at point G. On 
most thoroughfares it 
is considered that dis- 
cernment is approxi- 
mately 70 per cent by 
pavement 


Pavement Brightness-Footlamberts 


stacle brightness. Such 
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Abnormal Hazard 


STREET-LIGHTING evaluation chart 
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Measures Torque of 
Instrument Springs 


A device for measuring the torque 
of instrument control springs directly 
in mm.-gr. is employed at the elec- 
trical laboratories of the Consumers 
Power Company, Jackson, Mich., for 
selecting the proper spring (strong 
or weak) to suit a given instrument 
condition. The device, developed in 
the laboratory, has a capacity up to 
10 mm.-gr. to torque, positive or 
negative. 

As shown in the accompanying 
sketch, the spring to be tested is 
mounted on a spindle in such a man- 
ner as to oppose the torque of a 
“standard” spring of known strength, 
from a G.E. H-5 wattmeter, that is 
attached to the same spindle. To make 
a test the system is brought to me- 
chanical balance by either tightening 
or loosening the “standard” spring 
by moving the member “A” (solidly 
attached to both the scale disk and 
outer end of “standard” spring) until 
the pointer on the common spindle 
indicates zero on the calibrated scale. 
Then, with the spindle pointer ini- 
tially at zero, the test spring is given 
a 90 deg. deflection, while the “stand- 
ard” spring is held stationary. This is 
done by loosening the thumbscrews 
and moving the base member “B” 
(which carries the arm “C” attached 
to the test spring) through a 90 
deg. arc with respect to the scale 
disk, which remains stationary. The 
pointer “D” on the base indicates 
when this 90 deg. deflection has been 
secured. 

The difference in torque of the two 
springs is then indicated on the cali- 
brated scale by thé pointer attached 
to the common spindle as the “stand- 
ard” spring is\ either tightened or 
loosened by action on test spring. 
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driver. Gear shifting is fill ih cuey: A wide range of 
: ing speeds provides close selection of speed to load 
and going. Multiple-disk steering clutches, mounted on 
- ball bearings, are easy to operate. Exclusive track frame 
stabilizer and ball-and-socket pivot construction relieves 
the pivot shaft and track frames of leverage loads and 
assures positive track alignment. 


Standardize on International Diesel TracTracTors and 
enjoy all the advantages only Harvester can provide. The 
nearby International industrial power dealer or Company 
branch will give you detailed information about this great 
line of crawlers. 


INTERNATIONAL HARVESTER COMPANY 
CURCORPORATED) 

180 North Michigan Avenue Chicago, lilinois 
Sold outside U.S.A. by International Harvester 
Affiliated Companies and Distributors. 

Cable Address: Harvester, Chicago 
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Temperature Control 

in Precision Grinding 
By G. E. HERSAM 

Pacific Gas & Electric Company, Oakland, Calif. 


Finished piston inspection rejects 
have been reduced from fifteen to less 
than 1 per cent at the United Engine 
& Machine Company plant in San 
Leandro, Calif., by electric control 
of working temperature. Thus the 
plant has been able to simplify and 
improve production while meeting the 





HEAT CONTROL applied at grinding fluid 
sump at base of machine. Thermostat is 
at left and two 2-kw. immersion heaters 
at right 


rigid specifications of such customers 
as Hall Scott Motor Car Company 
and Pacific Greyhound Bus Company. 

Electric heating and temperature 
control has been applied at each 
grinding machine, where previous 
variations in atmospheric temperature 
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made precision grinding difficult. A 
30-deg. F. temperature change was 
found to cause an 0.0012-in. change 
in a 4-in. aluminum piston, whereas 
it was desired to hold tolerances 
within 0.00025 in. 

The wide variation has been elim- 
inated by applying thermostatically 
controlled electric heat to the grinding 
solution. Each machine contains 40 
gal. of grinding solution, circulated 
at the rate of 20 gal. per minute. 

This is returned to a sump tank at 
the base of the machine, where the 
electric heat is applied. Two 2-kw. 
immersion heating units are used for 
each machine, and thermostats hold 
the solution temperature to within 2 
deg. of 80 deg. F. The required heat- 
ing was closely estimated, so that con- 
sumption approximates 4 kw.-hr. per 
hour. 

Gages are held in the grinding so- 
lution to maintain them at the same 
temperature as the pistons. By this 
method piston tolerances have been 
held within the required limits. Op- 
eration proved so satisfactory on a 
pilot installation that all new grinding 
machines at the plant are being pro- 
vided with this equipment. 


Portable Heater 
Meets Farm Needs 


Like the invention of clothespins, 
paper clips and tire pumps, Carl 
Nickel’s electric water pail idea 
clicked from the start because it 
filled a real need. Up in Alma, 
Mich., where he is rural service en- 
gineer for the Consumers Power 
Company, Nickel’s farm friends had 
been “egging” him on for some time 
to find them a small electric water 
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PORTABLE pail-type water heater (shown 
at left) for the farm brings hot water into 
stables and dairy. Plug kicks out if pail 
goes dry 


heater that they could carry around 
the farm; a low-cost water-heating 
device that was durable and at the 
same time safe. 

But the search didn’t start in earn- 
est until one of the farmers got a 
nasty shock from a portable heater 
that he tried to make for himself. 
This started Nickel off on a series of 
experiments with pails and heaters. 
One of the first was with a heater 
soldered in a galvanized pail. It 
failed because the unit melted loose 
from the pail, but it showed him 
that a device had to be found that 
would protect ‘the unit when and if 
the pail boiled dry. A number of 
things were tried before he hit upon 
an element with a built-in thermal 
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Isolator and 
Glass body on all sizes 
are exclusive features 
Om L-M“HEAVY DUTY” 
Lightning Arresters 


HIGH SURGE CAPACITY due to a special valve material composition, 
chemically stable, which has proved to withstand far greater surges. 


FAST ACTION because of electrically fast Ladder Gap which resists 


burning, pitting or overheating — also because of the low resistance 
of the valve material at high surges. 


PROTECTION AGAINST RADIO INTERFERENCE is assured by the double seal 
against entrance of moisture. No breathing—no leakage. 


THE ISOLATOR eliminates feeder lockouts due to follow-current through 
damaged arresters — it always disconnects the ground lead instantly 
and only when arrester is damaged. 


TEST BY SIGHT—through the heat resisting Glass Body a visual inspec- 
tion always tells the condition of the arrester. 


PERMANENCE OF CHARACTERISTICS because the valve material remains 
unchanged after hundreds of surges and years of service — it’s always 
ready for action. 


Further facts and figures are in the new Lightning Arrester Bulletin 
No. 40151. If you do not have your copy ask your L-M Representa- 
tive or write to... 


LINE MATERIAL CO., Milwaukee, Wis. 
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protector that kicked the plug from 
the heater socket when the element 
became overheated. This type ele- 
ment installed in heavy pails with 
a sanitizer cover for sterilizing 
turned the trick and Nickel turned 
the result* over to his farm custom- 
ers. 

Once in the hands of the farmers, 
they found a dozen uses for it. It 
went into the dairy farm to wash 
milking equipment, into the stables 
to heat water for animal care, to the 
chicken farm for scalding big chick- 
ens. and, on occasion, into the farm 
house to heat dish water and even 
bath water. But the thing that 
pleased the farmer, and in pleasing 
him sold him electric water heating, 
was the fact that the pail is portable 
and that at long last he could have 
hot water wherever he goes—and he 
gets around. 





* Now commercially available—name of com- 
pany supplied on request. 


Year-Round Interest 
“Light Conditioning” 


By J. M. STEDMAN 


Manager Residential Sales 
Pennsylvania Power & Light Company, Allentown 
Three fundamental factors must be 
considered in the promotion and sale 
of “light-conditioning” equipment: 
(1) Prove sales and profit possibili- 
ties of existing lighting market; (2) 


. arouse dealer interest and support; 


(3) create customer acceptance. To 
develop properly each of these basic 
factors the Pennsylvania Power & 
Light Company sponsored a three- 
week test campaign in the spring of 
1939. The results were entirely grati- 
fying, as indicated by the fact that 
a total lamp load of 1,053,570 watts 
of “sight-saving” lamps were sold. 
With this initial activity, it became 
evident that continued promotion 
would be justified. Accordingly, a 
fall activity was planned, capitalizing 
on the national theme, “The Dawn 
of a New Day.” 

The company does not directly 
merchandise lighting equipment, 
other than Mazda bulbs. To create 
full dealer interest and support in 
“light conditioning,” it was deemed 
advisable to use company salesrooms 
as display centers for the promotion 
of the cause and all interested cus- 
tomers were given a thorough eye 
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conservation and “human-use” story 
on this essential home service, by 
trained floor personnel. These inter- 
ested customers, in every case, were 
then referred to local dealers for 
purchase of the equipment. 
Adequately to demonstrate and dis- 
play this equipment a permanent 
light-conditioning service center was 


Visit Your Local 
LIGHT CONDITIONING CENTER 


n about Safe,Beautiful light 
we iful lighting 


Here you will see Lighting at its best . 
Lighting that you can enjoy in your own 
home at Low Cost! You can do miracles 
with these new lighting fixtures for as little 
as $1.50 to $2.00 per room. 


Visit the dealers — this aa 
Conditioning Center TO! 
the newest type lamps en 1 on 
that will greatly improve the appearance 
beauty of your home and, so import- 
ant to all of you, make your lighting SAFE- 
FOR-SEEING. 


MAKE LIFE BEGIN IN ‘40 
Live ‘bao THE Electric 


SEE THESE MODERN LIGHTING APPLIANCES O© DISPLAY 
AT THESE RETAMER LIGHT CONDITIONING CENTERS 


$. B. Bashore Haréware, Millersberg Waréware Co., Schactier's Elestrie Stere, 


6. 6. Marphy & Ce. 


PENNSYLVANIA POWER & LIGHT COMPANY 


UTILITY ADVERTISING brings prospects 
to dealers 


installed in each of the company’s 
63 salesrooms. 

The result of this company effort is 
evidenced by total sales reported by 
all dealers to whom interested cus- 
tomers were referred, as follows: 

14,966 1.E.S. lamps 


16,909 Adapter units 
12,240 Pin-to-Wall lamps 


44,115 total unit sales 


Distributors and manufacturers 
serving the territory became more 
enthusiastic in their desires for en- 
larged dealer outlets because of the 
success of this activity. The “Dawn 
of a New Day” was the opening 
wedge in a concentrated drive on a 
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fertile lighting market by manufac- 
turers, jobbers, dealers and _ the 
utility. 

The initial objective in the com- 
pany’s year-round promotion of light 
conditioning was achieved, namely, 
that of securing customer acceptance 
of the service, and the whole-hearted 
support of dealers in stocking and 
selling adapter units, Silver Bowl 
lamps and Pin-to-Wall fixtures. 

The 1940 spring activity, “Seeing 
Is Believing,” was aimed at a new 
objective, that of arousing dealer in- 
terest in installing permanent light- 
conditioning service centers in their 
salesrooms, to demonstrate and dis- 
play the service and equipment. The 
company, in its advertising, gave 
proper recognition to those co-oper- 
ating dealers who installed these per- 
manent centers. 

The results of this activity show 
255 dealers participated, of whom 
187 installed permanent centers and 
who reported additional sales as fol- 
lows: 


12,766 Modernizer units 
11,109 Pin-to-Wall lamps 
14, 123 Silver Bow! lamps 
104.791 Standard Mazda lamps 


142,789 total unit sales 


Sales of light-conditioning equip- 
ment have continued at a rapid pace 
since the activity concluded. Much 
of the dealers’ interest is being main- 
tained while activities are not in 
progress through the conducting of 
sales training schools for dealers’ 
personnel in our ten company divi- 
sions. These schools are conducted 
by company lighting specialists. 

Dealers, manufacturers and dis- 
tributors are anxiously awaiting fall 
and winter activities which the com- 
pany will suggest to round out the 
year’s program. 

With 187 permanent light-condi- 
tioning service centers already in- 
stalled in dealers’ salesrooms, with 
many others now making plans for 
the installation of centers before the 
fall lighting season, with the profits 
of the lighting market already proven 
to the dealers, with ample stocks of 
light-conditioning equipment avail- 
able locally, and with the preliminary 
educational work already completed, 
we anticipate the fall activity will be 
the most inclusive of any yet con- 
ducted. We are now ready for a 
complete concentrated promotion by 
all associated agencies on the vast 
existing and continually growing 
lighting market. 


WORLD ¢@ August 10. 1940 


TT e eA a,\ 


“Gets ad Ree 


Simplex-TIREX rubber sheathed portable 
cables “get the works” on a construction job like 
this. They carry on in spite of water, mud, run- 
Overs, ice, etc., because of the protection offered 
by their selenium cured, tough rubber armor. 
This rubber armor is the toughest, most abrasion 
resistant, flexible cable covering available. 


When you have a difficult problem for port- 
able power cables — select the cable for the job. 
Don’t use any old cable you have in stock. Get 
cable that fits the work. 


We stand ready at all times to consult with 
you in an effort to supply you with the kind of 
a power cable you want. 


Simplex Wire & Cable Company, 79 Sidney Street, Cambridge, Mass. 


Simplex -TIREX 


The only cable armored with Selenium Rubber 


ELECTRICAL WORLD @ August 10, 1940 


(427) 93 


| 





EQUIPMENT 


Cutouts 


The company states that improvements 
have been made in the designs of these 
open link cutouts, one type which can be 
mounted directly to the pole or attached 
to a crossarm and the other which is 
attached atop transformer bushings, thus 


"Protectolink"’ cutouts for crossarm or pole 
type. mounting and for mounting on top of 
transformer bushings (illustrated); ratings are 
5 kv., 72/12" kv. "Y'' grounded and [5 kv., 
all tated 50 amp. W. N. Matthews Corp., 
St. Louis, Mo. 


eliminating the connectc+ terminal and 
hanger. The special “Protectolink” fuse 
link is inserted in the bottom arm and 
then pulled upward so that it can be 
seated in the upper rigid cast arm. When 
a fuse melts the arms are instantly pulled 
apart and short circuits or meltouts are 
cleared within 4 cycle and very high rup- 
turing capacity results, it is claimed. 


Fluorescent Unit 


“Evenray" fluorescent units with models for 
two 20-watt tubes, two 40-watt tubes and 
four 40-watt tubes to be used on 118 volts, 
60 cycles. Infra-Red Ray Devices, Inc., 9325 
East Forest Ave., Detroit, Mich. 


The “Evenray” units are equipped with 
three eyebolt arrangement, allowing units 
to be hung in three different planes. Covers 
are fastened by wing nuts and attached 
by two chains, allowing cover to be hung 
at side of unit while servicing. One unit 
is 24 x 5 x 13 in., another 48 x 5 x 13 in. 
and a third 48 x 10 x 20 in. The units 
are finished throughout with “Duranite” 
and all surfaces are baked by the modern 
infra-red process. 
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Busbar Bender 


Hydraulic busbar bender has been added to 
this company's line of hydraulic benders for 
rigid conduit, pipe and thin-wall steel tub- 
ing. Greenlee Tool Co., Rockford, Ill. 


The new hydraulic busbar bender is 
No. 770-BB, consisting of the standard 
power unit of the No. 770 and No. 770-T 
conduit benders, fitted with the busbar 
bending attachment. The complete tool or 
attachment is available. The bender will 
handle bars up to 4 in. wide and % in. 
thick. The company claims that U-bends 
of any size may be made from the small 
“U” with a 3% in. inside width. 


Motors 


New and improved types AA and A3A 
motors to be used as general purpose power 
units. Dumore Co., Racine, Wis. 


Self-aligning bearings instead of the 
fixed type sleeve bearings replace the A 
and A3 motors of fractional-horsepower 
universal motors. The AA _ motor is 
equipped with larger brushes and an im- 
proved type of brush plug which is flush 
with the motor housing. 


Fluorescent Luminaire 


Luminaire is arranged for rigid or flex- 
ible conduit, or chain suspension mount- 
ing; Levolier switches may be installed if 


New open-end twin-lamp fluorescent lumi- 
naire type FPR, utilizing 40-watt, 48-in. Mazda 
type F white or daylight fluorescent lamps, 
available only in the spread distribution 
style for operation on 110-125, 199-216 and 
220-250 volts, 60 cycles, a.c. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


desired. This new product was designed 
especially for general or supplementary 
lighting of low bay industrial areas. 


WHO MAKES WHAT?—If it's electrical, 
look first in “Electrical World” Electrical 
Buyers Reference. 
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Open Fuse Cutout 


A feature of the new unit is a totally 
inclosed contact construction for protec- 
tion against snow and dirt, corrosion 
caused by weathering, and the formation 
of ice on the contacts. The toggle mech- 
anism and lower contact are also inclosed. 


Open fuse cutout for use on distribution cir- 
cuits of 15,000 volts and below. General 
Electric Co., Schenectady, N. Y. 


In operation of the new cutout, contact is 
made by heavy spring contacts which press 
down against the horizontal contact on the 
fuseholder cap. When the fuse link melts, 
contact is maintained for 10 to 15 cycles, 
after the fuseholder has dropped, to pro- 
vide time delay for clearing the short- 
circuit current arc within the tube, so 
there will be no interruption. 


“Packaged” Outlets 


Six different combinations of ''Plug-in'' strip, 
together with the necessary fittings for in- 
stallation of additional outlets. National 
Electric Products Corp., Pittsburgh, Pa. 


The six packages range from four out- 
lets along 6 ft. 6 in. of wall space, upward 
to twelve outlets along 24 ft. 6 in. of wall 
space. The package contains “plug-in” 
strip, fill-in strip, 15 ft. of A.B.C. cable 
to run or aid in the installation of sepa- 
rate circuit where needed and connector 
for connection of cable. 


Hose Trailer * 


Fire-fighting trailer, two and four-wheel units. 
C-O-Two Fire Equipment Co., Newark, N. J. 


To fill the need for a larger capacity, 
carbon dioxide type, fire-extinguishing 
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‘TO BE A GOOD LEADER- 


ONE MUST FIRST HAVE BEEN A GOOD SERVANT” 
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THROUGH MANY YEARS OF SERVICE IN \ @ 
THE FIELD, HUBBARD NO. 1378 SECONDARY Ky ra 


RACKS HAVE DEMONSTRATED THEIR 
LEADERSHIP IN STRENGTH, ADAPTABILITY, 





ENDURANCE AND ECONOMY. THEY 
HAVE BEEN.THE BEST OF SERVANTS. 


HUBBARD aw COMPANY 


PITTSBURGH . . . OAKLAND @ CALIFORNIA . ... CHICAGO 
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‘HANG THE LOAD ON HUBBARD HARDWARE” 
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unit, this trailer can be attached to truck 
or tractor. Carries as many as ten 50-lb. 
cylinders of carbon dioxide gas or less, 
with one or two hose reels with 100, 150 
or 200 ft. of high-pressure hose and dis- 
charge horns. For protection of widely 
separated flammable liquid or electrical 
hazards. 


Disconnecting Switch 


Clamping directly on the busbar, this 
new switch offers a very convenient oil 
breaker disconnect for open type switch- 





Bus ¢ 

from +500 and 15,000 volts, 400, 600, 800 and 
1,200 amp.; the 400- and 600-amp. switches 
have single blades. Delta-Star Electric Co., 
Chicago, Ill. 


pe disconnecting switch with ratings 


boards. It is of the latest design with 
tongue type full floating blades, line-pres- 
sure contacts, annular ring line-pressure 
hinge and bolt type lock between contact 
and hinge to preserve headroom. 


Outlet Box 


Double-end outlet box for thin wall parti- 
7. General Electric Co., Bridgeport, 
onn. 


To simplify the installation of switches 
and outlets in the thin wall partitions 
found in hotels and apartment houses, this 
outlet box has a new box made of a shal- 
low cover and a redesigned extension ring 
to double-end use. The combination per- 
mits two switches or outlets beside each 
other in the same box, but facing opposite 
directions. 


Reverse Energy Relay 


Relay is of the dynamometer type, de- 
signed for high-speed operation, extremely 








—— 


7 pc —- 


A new relay (type QNR) designed for both 
sous and polyphase service. Palmer Electric 
& Mfg. Co., Wakefield, Mass. 
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THE 


EARTH 


IS ITS CONDUIT 


AMERSEAL PARKWAY CABLE 


gives lasting service buried directly in earth 


O ducts. No conduit. No exter- 

nal protection of any kind. 
That’s the reason why contractors 
and engineers prefer to use Amerseal 
non-metallic Parkway Cables. They 
can be laid directly in an ordinary 
plowed furrow or hand-cut trench. 
oe save time. . 

. Save money. 

“The conductors are tightly sealed 
in a moisture-proof jacket of tough, 
lively rubber, and further protected 
by a covering of asphalted jute. 
Neither moisture nor earth acids and 
alkalis can penetrate. In hundreds of 


. Save materials 


installations, Amerseal has proved its 
ability to give years of trouble-free 
service at rock-bottom cost. 

Amerseal is versatile. You can 
bury it directly in the ground, run it 
up a pole, attach it to a structure, or 
string it on a messenger. In every 
application you'll find it effective. 

For circuits which require more 
positive protection against physical 
damage, use our metallic types of 
Parkway Cable, sheathed in lead and 
armored with steel or bronze. Send 
today for our complete catalog of 
Parkway Cables. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 
Columbia Steel Company, San Francisco, Pacific Coast Distributors United States Steel Export Company, New York 


Poe Due. Geo 
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Hot Rolled Copper 


Rods e Bare and Tinned Strand 


Bare and Tinned Copper Wire 


(In Rounds, Flats and Squares ) 


URC Weath 
Cotton, Paper 


erproof Wire 
and Asbestos Magnet Wire 


(In Rounds, Flats and Squares ) 


Rubber Insulated Wires and Cords 


Lead Covered Cables e Multiconductor Power Cables 


Network, Service Entrance, Control Cables 


>ROMI 


60> 


That New, Tough, 60% Jacketed, Heavy Duty Portable Cable 
ROME CABLE 


CORPORATION 
ROME, N.Y. 
SALES OFFICES: 


New York Chicago Cleveland Pittsburgh Detror 
Boston Richmond Philadelphia Los Angeles 


GREENLEE TOOL CO., 17 
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The powerful Hydraulic Units on 
Greenlee Benders make the job of 
bending conduit and pipe so easy 
that one man can quickly develop 
the pressure needed to bend any 
conduit from 114 to 41% inches. You 
can save enough on labor costs alone 
to more than pay for the bender. 
Many users have said that Greenlee 
Benders have lowered labor and 
material costs anywhere from 15 to 
75%. The No. 770 Bender with a 
maximum pressure of 25 tons will 
handle conduit from 114 to 3 inches 
while the large No. 775 with a maxi- 
mum pressure of 40 tons can bend 
3 to 414-inch conduit. The new 
Hydraulic Bus-Bar Bender will bend 
bus bars up to 4” wide and 34” thick, 
and make U-bends with a minimum 
inside width of 31% inches. Write 


for more detailed information about | 


the complete line of Greenlee Bend- 
ers and attachments. 


ROCKFORD ILL 
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compact (44 x 6 in. in No. 1 QNR size), 
and available for either front or back and 
front and back contacts. Substantially 
straight-line operation curve and rugged 
construction. 


Line Clamps 


The units are hinged on one side and 
the bolts (one for the suspension type, two 
for the strain) are on the other side, well 





A series of line clemps; illustrated are the 
No. 4/0 long strain and suspension which = 
ave wire oa en No. 2/0 


50,000 circ.mil. Clair 


Compton, 2419 i. 
feat St., Los Angeles, Eairt 


apart to allow access with a wrench and 
permit easy manipulation with hot sticks. 
Absence of loose parts is said to be a safety 
feature. 


Boring Machine 


Hubron earth-boring machine powered by a 
four-cylinder, 40-hp., water-cooled engine 
mounted on an automobile chassis. The Buda 
Co., Harvey, Ill 


These drills were designed primarily for 
military purposes, but may also be used 
for drilling holes for pole line work. The 
company claims that the machines will 
drill holes from 12 to 42 in. in diameter 
and up to 24 ft. in depth. They are a 
development of a smaller type used by 
telephone and power company for digging 
holes for poles. 


Explosion-Proof Switch 


The new feature of these switches is the 
housing, 354 x 24% x 2 in., which is said 
to be explosion-proof. The switches are 
especially adaptable for atmospheres con- 
taining vapors of ethyl ether, gasoline, 
alcohol, acetone, lacquer solvents, etc., 





losion-proof switch, 1,200 watts to 600 

bv a.c.; single-pole, double-throw contact 
arrangements. icro. Switch Corp., Free- 
port, Ill 
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Towers for Flood 


An installation which indicates a tower 


service adequate for any need 


ERSATILITY in the design and 

erection of towers for floodlight- 
ing purposes, from the most simple of 
standard types to those which call 
for special consideration and unusual 
design, has always been a character- 
istic of American Bridge Company’s 
tower service. 


An outstanding installation is that 
recently made for the Pittsburgh 
Athletic Company, Forbes Field, 
Pittsburgh, where the towers are the 
backbone of a floodlighting system 
greater in magnitude than any here- 
tofore developed for a baseball park. 
Clustered some 150 feet above the 
playing field of the Pittsburgh 
Pirates, 864 floodlights supported on 
eight American Bridge-built steel 
towers turn night into day. 


Three of these galvanized towers, 
located in the outfield, rise the full 
150 feet above their concrete founda- 
tions. The remaining five are sup- 
ported by the existing structural steel 
woof frame of the grandstand, the 
trusses and columns of which were 
field-altered and reinforced to with- 
stand the added strain. All eight were 
designed, fabricated and installed 
complete, even to the concrete 
foundations, by American Bridge 
Company. 

However, many installations have 
much simpler requirements than 
those described above. For these our 
service is comparable in every re- 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


Cleveland ° 
Philadelphia 


Baltimore 
Duluth 





Boston * 


spect. In addition, our Tower De- 
partment has developed a series of 
standard floodlight poles which are 
promptly available and unusually 
economical as to materials and in- 
stallation. Why not refer your re- 
quirements to our nearest contract- 
ing office? 


; 
Acrose-ur VIEW of a floodlight cluster. Eleven 
arms, each 26 feet long, cantilever on either side of 
the tower shaft to support 132 lights. Each level is 
framed with a maintenance platform and safety 
railings. An access ladder extends the full height 


of each tower. 

_——> 
ONE OF THE 150-FT. outfield floodlight towers 
carrying a cluster of 132@ lights. Lights and electri- 
cal equipment were engineered , by yee Westing- 
house Electric & Manufacturing to. ower base is 
protected by galvanized wire fencing manufactured 
and erected by Cyclone Fence Company, another 
subsidiary of the United States Steel Corporation. 


Cincinnati 
New York ° 


Chicago 
Minneapolis 


Columbia Steel Company. San Francisco. Pacific Coast Distributors 


Sia Os We eo 
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Denver Detroit 


St. Louis. 
United States Steel Export Company, New York 
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and for grain dusts. The types of actua- 
tion available are the roller arm, with the 
axis of the roller either parallel to or at 
right angles to the arm, and a bullet nose 
push rod type. 


se en napa ill steak se asa iin tices deinen lee Sa 


CRESCENT 


GENUINE 


ABC 


Armored 
Bushed 
Cable 


|. CONDUCTOR — flame retarding, 


printed showing size, type of insulation 
and voltage. 


Black Lights 


As the beam patterns of black light 
equipments designed particularly for spot 
or flood lighting are essentially circular, 
these new lights have been developed to 
throw a narrow beam confined to the aisle 
carpet with no spill over adjacent areas. 
Model 67 is designed for flush mounting 
in suspended ceilings, the lamp unit fit- 


sae ne SND ge 


"‘Conti-Glo" black lights; Models 67 and 68 
illustrated) for fluorescent aisle carpet light- 
ing. Continental Lithograph Corp., Cleve- 
land, Ohio. 


ting down into and held by an upward 
extension of a plaster ring. Model 68 is 
for attached mounting to ceilings, with 
lamp holding brackets which allow adjust- 
ment of the lamps in all directions. The 
black light filter in each unit comprises 
a plate of special heat-resisting dark-colored 
ultra-violet transmitting glass. The mer- 
cury lamp utilized is 100 watt. 


2. BUSHING—easy to insert as paper un- 
wraps from under both ends of armor 
to make room for the bushing. 


TECHNICAL LITERATURE 


LumaritH Protectow—lIts characteris- 
tics and applications for the electric indus- 


3. STEEL ARMOR—low resistance, elec- 
tro-galvanized giving longest life. 


4. Thoroughly tested at several points dur- 
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“ing manufacture and receiving a final 
test of 2000 volts between conductors 
and armor. 


5. CRESCENT has unexcelled facilities for 


the complete manufacture of Armored 
Bushed Cable in all its steps. When 
you buy CRESCENT A.B.C. ARMORED 
BUSHED CABLE you buy the best. 
Do not be satisfied with any substitute. 


CRESCEN7 


RSE i 


TRENTON, 


Atlanta Baltimore Boston Buffalo Chicago 
Detroit Indianapolis Kansas City 
New Orleans New York Philadelphia Pittsburgh 


& CABLE CO. INC. 
NEW JERSEY 


Minneapolis 
San Francisco 


Cleveland 
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CRESCENT ENDURITE SUPER - AGING INSULATION 
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try prepared for engineers by the Celluloid 
Corporation, 180 Madison Ave., New York, 
N. Y. This data and specification book 
should be useful to those who are inter- 
ested in electrical insulation. It also con- 
tains information on Lumarith Protectoid 
as to its characteristics, applications and 
advantages in electrical industry. 


Steet Crossarm Braces—These “Sug- 
gestions for Specifications” were prepared 
by the Line Hardware Subcommittee and 
approved by the Transmission and Distri- 
bution Committee, Edison Electric Insti- 
tute, 420 Lexington Ave., New York, N. Y. 
They should be useful to companies in 
preparing their own standard specifications 
for the purchase of these materials. Types 
of materials, tests and general informatio» 
are included. 


Hanpspook—New handbook and data 
bulletin on fluorescent lighting, containing 
46 pages of charts, diagrams, tables and 
photographs. Bulletin 40 contains a sec- 
tion, in question-and-answer form, giving 
data on fluorescent lamps and their opera- 
tion. Remaining pages contain informa- 
tion on the company’s fluorescent lighting 
equipment. Copies are obtainable from 
Sales Promotion Department, Benjamin 
Electric Mfg. Co., Des Plaines, Il 
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AMCRECO 


Pressure Crsosoted 


Send for the 
new AmCreCo 
Handbook on 
Creosoted 
Poles. It’s val- 
vable and free 
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If you use 
AMER- IRAN 


ABESTOL TRANSFORMERS 


i Restrictions covering oil-immersed 


equipment do not apply 








Fire-proof 
: Adesto! Transformers provide an economical solution to 
Installation Costs many power problems. These units have all the features 
Reduced and advantages of oil-immersed equipment, yet they are 
yy Er ie suitable for indoor installation with many restrictions removed. 
Abestol-Liquid. listed b Y Use of this modern type of apparatus frequently makes possi- 
Underwriters’ Laboratories ble substantial reductions in both installation and operating 





costs ... fireproof vaults are unnecessary .. . transformers 

are located close to the load . . . expensive secondary cable 

Improved Appearance costs are reduced .. . efficiency, performance and appear- 
— ance are improved ... safety is unimpaired. 


Greater Convenience 





No Fireproof Vault 


Required @ Made in all standard distribution and power ratings, Abestol 
* ABESTOL is a non-inflammable, non- non-explo- Transformers are available for every requirement. Let us 
oF in ey aed coe Doe of e submit information on equipment for your needs. 
'yranol Patents 





Abestol licensed under the P 
of the Company. 


AMERICAN TRANSFORMER CO. 


178 EMMET ST / NEWARK, N. J 
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Pearce and Grinnell Get 
Assignments in Far East 


The appointments of Homer U. Pearce 
and Carroll C. Grinnell as vice-presi- 
dent and manager, respectively, of the 
International General Electric Co. in 
the Far East, have been announced. Mr. 
Grinnell has also been elected president 
and general manager of the General 
Electric Co. (P.I.) Inc. at Manila. 
Both men will make their headquarters 
at Tokyo, Japan. 

A native of Ishpeming, Mich., and a 
graduate of the University of Michigan, 
Mr. Pearce became associated with the 
Edison Lamp Works, and in 1919 he 
was made factory superintendent of the 
Newark plant. He went to Japan in 
1924 as engineer with the Tokyo Elec- 
tric Co. and five years later was made 





H. U. Pearce 


managing director and Vice-president 
of that company. 

Mr. Grinnell entered the test course 
of the General Electric Co. following 
graduation from Union College, Schen- 
ectady, in 1919. Later he worked as 
an office engineer in the International 
General Electric Co. at Schenectady 
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Cc. C. Grinnell 


until 1922, when he was sent to the 
Far East. He has been located at 
Manila for the past five years. 


> Dr. Joun H. Lampe, professor of 
electrical engineering at the Univer- 
sity of Connecticut, has been named 
dean of engineering, succeeding Dr. 
Walter L. Edel, who has resigned to 
enter private industry. 


> W. C. Morcenstern has been named 
assistant chief engineer at Copperweld 
Steel Co.’s new steel plant at Warren, 
Ohio. He was previously connected 
with American Steel & Wire Co., Car- 
bon Steel Co., Blaw-Knox Corp., Barium 
Stainless Steel Corp., and as special 
consulting engineer with Thomas 


Hilliard. 


> D. L. Martett of Portland, Ore., has 
been named assistant to Bonneville 
Power Administrator Paul J. Raver, 
succeeding U. J. GeNpRON, recently ap- 
pointed assistant Bonneville power ad- 
ministrator. Mr. Marlett joined the 
Bonneville staff in September, 1939, 
when he became Dr. Raver’s technical 
assistant. 
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Northwest Electric Group 


Elects C. J. Strike Head 


C. J. Strike, president of the Idaho 
Power Co., was elected president of the 
Northwest Electric Light and Power 
Association for the year 1940-41 at the 
association’s annual meeting in Seattle 
last month. He succeeds J. E. E. Royer, 
vice-president and general manager of 
the Washington Water Power Co., who 
has held the position during the past 
year. 

S. P. MacFadden, vice-president 
Puget Sound Power & Light Co., was 
elected to the vice-presidency, while 
the following were named vice-presi- 
dents for their respective states: Idaho, 
John D. Orr, Idaho Power Co.; Mon- 
tana, Robert O. Kerr, Montana Power 
Co.; Oregon, James H. Polhemus, Port- 





r 


land General Electric Co.; Utah, W. A. 
Huckins, Utah Power & Light Co.; 
Washington, C. Patrick Johnson, Puget 
Sound Power & Light Co.; British 


Columbia, E. H. Adams, B.C. Electric 
Railway Co. 

Members-at-large of the executive 
committee elected at this meeting were 
Z. E. Merrill, Mountain States Power 
M. Loughrey, 


Co., Albany, Ore.; R. 
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tt picture, taken in a sub- 
station of a large utility 
company, shows an II-kv sec- 
tion of a ground bus being 
brazed with Sil-Fos.  Sil-Fos 
brazing was used because "re- 
sults on an earlier application 
of this method were so satis- 
factory". 


Once Sil-Fos brazing of bus 
bars is tried its advantages are 
so plainly evident that further 
use invariably follows. Besides 
er saway with drilling or 
punching-time, bolts, clamps 
and assembling labor, Sil-Fos 
brazing requires smaller laps, 
saving substantial amounts of 
copper. It provides joints that 
are high. in electrical conduc- 
tivity—that are strong and 
won't loosen up and ‘can't 
oxidize internally. In effect, Sil- 
Fos brazed bus bars are joint- 
less, joint maintenance is elimi- 
nated. 


Try this sound, more eco- 
nomical method of joining bus. 
Specify Sil-Fos brazing on your 
next bus bar job! As a pre- 
liminary, write today for Bulle- 
tin EW-58., 


LCR MCD ara. 


Quy 8 2 Jiddaleadil ot. 


. “~ 
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General Electric Co., Portland, and 
V. G. McCain, Graybar Electric Co., 
Spokane. 


New Officers Appointed 
by Pittsburgh Reflector 


John A. Hoeveler, manager of the 
engineering department of the Pitts- 
burgh Reflector Co. since 1926, has 
been named first vice-president and a 
member of the board of directors. Mr. 
Hoeveler has been actively engaged in 
illumination and electrical engineering 
since his graduation from the Uni- 
versity of Wisconsin in 1911. 

W. K. Yonge, who began service with 
the company as plant superintendent 
21 years ago, has been named vice- 
president in charge of manufacturing. 
He continues as a member of the board 
of directors, to which he was elected in 
1920. 

H. C. Zinsmeister, auditor since 1934, 
has been appointed treasurer and 
elected to the board of directors and 
R. C. Fiske, who has served in a num- 
ber of capacities, both at the office and 
in the factory since 1933 and during 
the past several years as secretary to 
the president, was promoted to secre- 
tary and elected a member of the board 
of directors. 


> P. R. CHAMBERS, operating manager 
of the Florida Power Corp., St. Peters- 
burg, since 1937, has resigned. 


> A. R. Hatuaway, who has been con- 
nected with the Tampa Electric Co. 
since 1926, has been named secretary 
and treasurer to succeed the late Peter 
M. Miller. Prior to joining the Tampa 
utility Mr. Hathaway was connected 
with the Blackstone Valley Gas & Elec- 
tric Co. at Pawtucket, R. I., and with 
the Puget Sound Power & Light Co. at 
Bellingham, Wash. 


> Atsert R. Beckert, for the past ten 
years an engineer on the staff of the 
Thomson Research Laboratory of the 
General Electric Co. at Lynn, Mass., 
has been retired after 29 years of con- 
tinuous service with the company. 
Grorce D. Hoyt, formerly assistant 
superintendent of the shipping depart- 
ment at the Pittsfield Works of the 
company and lately in the motor de- 
partment at Lynn, has also been re- 
tired after 39 years of service. 


> Curnton E. Stryker has been ap- 
pointed vice-president and assistant to 
the president of the Nordberg Manu- 
facturing Co. of Milwaukee, Wis., Mr. 
Stryker was a partner in McKinsey, 
Kearney & Co., management engineers 
of Chicago, having been connected with 
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that firm for five years. Prior to that 
he was with Fansteel Metallurgical 
Corp. for a number of years in various 
administrative capacities. He was grad- 
uated from the Armour Institute of 
Technology in 1917. Mr. Stryker is a 
fellow of the American Institute of 
Electrical Engineers and a member of 
the Society of Automotive Engineers. 


PA. R. Sma.t, president of Under- 
writers’ Laboratories, Inc., was elected 
president of the National Fire Protec- 
tion Association at the recent meeting 
in Atlantic City. 


> E. F. DeTurk, formerly transmission 
and distribution superintendent, Metro- 
politan Edison Co., Reading, Pa., is 
now associated with the Long Island 
Lighting Co. at Mineola in the capacity 
of electrical engineer. 


>C. A. Corcier, vice-president in 
charge of sales of the Georgia Power 
Co., has been named by Gov. E. D. 
Rivers as Georgia’s representative on 
the southern industrial mobilization 
committee for national defense. 


> James E. Sroppart has been ap- 
pointed manager of the Minot, N. D., 
division of the Northern States Power 
Co. Mr. Stoddart was appointed by 
Robert F. Pack. president of the com- 
pany, to succeed John S. Hogan, who 
died July 18. Mr. Stoddart entered the 
employ of Northern States Power Co. 
in 1918 and has spent much of his time 
in- North Dakota. For the last six years 
he has been assistant manager of the 
Fargo division. 


> H. G. Taytor, electrical engineer for 
the Copper Development Association, 
London, England, has regeiyed « the 
degree of doctor of science frém-London 
University. This degree was 6Warded 
in recognition of Mr. Taylor’s work on 
grounding, the latest item of whiéh was 
a joint paper, with several other engi- 
neers, which was read before the Insti- 
tution of Electrical Engineers in London 
last February. Previously he was con- 
nected with the British Electrical and 
Allied Industries Research Association. 
He received his training at Vickers, 
Ltd., and Metropolitan-Vickers Elec- 
trical Co., Ltd. 


> James H. Jewett has been ap- 
pointed manager of agency sales by the 
Westinghouse Electric & Manufactur- 
ing Co. This department is respon- 
sible for the company’s apparatus pro- 
ducts sold through distributors. Mr. 
Jewell enrolled in the Westinghouse 
graduate student course in 1920. After 
completing the.course in 1922 he was 
assigned to the small motor section 
at the East Pittsburgh Works. Then 
he went to Philadelphia as sales assist- 
ant, later became a salesman in the 
building section and, in 1930, was made 
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This quick-starting house unit 
gets station on line in SECONdS 





MECHANICAL DRIVE TURBINES 
STEAM ENGINES 
ENGINE-GENERATORS 
MOTORS 
GENERATORS 
MOTOR-GENERATORS 
CONDENSERS 
DEAERATORS 
FEEDWATER HEATERS 
DEAERATING HEATERS 
STEAM JET EJECTORS 
CENTRIFUGAL BLOWERS 
DESUPERHEATERS 
STRAINERS 
GREASE EXTRACTORS 
SEPARATORS 
NON-RETURN VALVES 
LAGONDA-LIBERTY TUBE CLEANERS 


c 


H-636 


ELLIOT 
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rather than 
minutes 


The Seal Beach Station, Los Angeles, serves as standby to hydro power. 
Its two main units total 81,250 Kva. It is extremely important to get them 
on the line quickly, when needed. 


In order to speed up this operation the Elliott quick-starting, noncondens- 
ing 2500-kw. turbine-generator, illustrated, was installed. It is now a mat- 
ter of seconds to pick up full load on a main unit, instead of the 30 to 45 
minutes formerly required. 


This quick-starting unit goes to work by an electrically operated start-up 
valve, remotely controlled. Flipping the control switch automatically 
starts the unit by admitting steam to a small turbine driving a vertical oil 
pump, and after oil pressure is obtained at bearings and governor, the 
main oil-operated throttle valve opens. 


The Elliott turbine-generator is very smooth-running, and has proved its 
ability to carry overloads and go through difficult maneuvering without 
wavering. Requirements of the unit are that it must be able to absorb the 
load quickly, and when the load is dumped, the governor must be able 
to hold the speed steady. 


Elliott Company is particularly well fitted to build small and medium-size 
turbine units of all kinds. This includes the complete range of sizes and 
conditions for mechanical drive turbines, and complete turbine-generators. 


COMPANY 


Steam Turbine Dept, JEANNETTE, PA. 
District Offices in Principal Cities 
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Compare Tong Test’s 
advantages with your 
present current medasur- 
ing method. Send for 
prices and a copy of the 
Tong Test bulletin. You'll 
find both interesting. 


COLUMBIA ELECTRIC 
MFG. COMPANY 
4529 Hamilton Avenue 
Cleveland, Ohio 
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IN THIS CASE, 97=100% 


@ Page Fence Association is composed of 97 factory-trained, long-experienced fence 
engineers in 97 cities. Each one a local firm permanently interested and responsible. 
That is 100% fence service—for you! Your local member will help you choose the 
right metal —right height—right style. He will erect the fence to give you enduring 
property protection and fine appearance. 

Page Fence is available in 5 superior metals: heavily-galvanized copper-bearing 
steel — Armco ingot iron— Alcoa aluminum— Allegheny stainless steel—iron picket. 
Only Page makes fence of all five metals. The stronger winged-channel post is 
exclusive. Write to PAGE FENCE ASSOCIATION, Bridgeport, Conn., Atlanta, Chicago, New 
York, Pittsburgh or San Francisco for book, ‘Fence Facts.” 









A PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC. 


Americas First Wire Fence —Stnce 1883 


novel TONG TEST 
measures AC. and DC. 


Tong Test was the first clamp-type am- 
meter. It is still the only instrument of its 
kind because Tong Test alone measures both 
A.C. and D.C. currents instantly and ac- 
curately. Also, exclusive with Tong Test 
are its instantly interchangeable meter dials. 
Having only one set of large numerals on 
each, these dials are furnished to meet your 
exact needs—up to 800 amperes A.C. and 
400 amperes D.C. 


Tong Test is small in size—weighs only 
2% pounds and because it contains no wind- 
ings. is the only ammeter of its type which 
can not burn out under overload or be 
damaged electrically. 

















manager of the construction industry 
section. After returning to East Pitts. 
burgh in 1938 as manager of the public 
works and communications sections. 
Mr. Jewell was transferred to Philadel. 
phia as manager of agency sales of the 
Middle Atlantic district. In 1939 he 
returned to East Pittsburgh as assistant 
manager of the agency sales depart- 
ment, the position he had held until 
now. 


J. K. Moore has been named Guth- 


rie. district manager of the Oklahoma 
Gas\& Electric Co. to succeed W. H. 
Boasen, retired. Mr. Moore has been 
connected with the Oklahoma utility 
since 1920. His experience in the utility 
business includes a year with the San 


Diego Consolidated Gas & Electric Co. 


> Frep G. Srarretr has been ap- 
pointed manager of the Gresham di- 
vision of the Portland General Electric 
Co., Portland, Ore., to succeed L. C. 
White, who has been transferred to the 
Portland office. Mr. Starrett was for- 
merly division manager at St. Helens. 
Ore. E. R. Firetcuer, who has been 
illuminating engineer in the Salem, 
Ore., division, was appointed division 
manager at St. Helens. 


> TL. W. Nims has been named special 
military and industrial mobilization 
liaison officer for the Utah Power & 
Light Co., with offices in Salt Lake City. 
Mr. Nims will have complete charge of 
directing the company’s activities so as 
to provide ample supply of electric 
power for war industries, to render 
assistance to the military forces, to civic 
leaders in their defense problems and 
to business organizations in adjusting 
and increasing production for rearma- 
ment needs. For more than 30 years Mr. 
Nims has been connected with the 
Utah Power & Light Co. and predeces- 
sor company, Utah Light & Railway Co. 
He has been manager of the Ogden 
division since 1930. 


OBITUARY 


> Frank D. Powers, superintendent of 
electric distribution for the Fitchburg 
(Mass.) Gas & Electric Co. since 1923, 
died in that city on June 29, at the age 
of 65. He was a native of Belvidere, 
Ill., and had been in the employ of the 
company for 40 years. 


> WittiaM E. SKINNER, sales engineer 
in the railway department of the North- 
ern States Power Co., Minneapolis, 
Minn., died July 16 at his home in that 
city. He had held the position he occu- 
pied at the time of his death since 
1916. In the course of his career Mr. 
Skinner served as sales engineer and 
consulting engineer on many projects 
in the United’ States, Canada and the 
Hawaiian Islands. 
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Type 6335 AA2 Thermaload 
Starter with unfused discon- 
nect switch, showing the tem- 
perature -compensated _ ther- 
mal relay in use. 
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Gtional Defense Program 


Machine tools by the thousands are being requisitioned for the 
vast armament program now under way—the finest, fastest tools 
ever built. And in this all-important undertaking production 
schedules will depend in a large part on the operating reliability 
of electrically driven machinery, which in turn depends on the 
reliability of motor control . . . Starting . .. Stopping... 
Reversing . . . Accelerating . . . Decelerating . . . Cutting out in 
case of dangerous overload ... All these functions are cared for 
directly by Monitor Controller, leaving the operator free to devote 
his skill where most needed—where tool meets work. 

Glad to consult with you to determine the most efficient and 
economical controller for your equipment ... Write us today. 


MonitorControllerCompany 


Gay, Lombard & Frederick Sts. 
BALTIMORE, MARYLAND 


TEMPERATURE 


ey aia MitirlerteC 
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Illustrated is a Potter and John- 
son chucking machine with a 
5-station turret. This high-speed 
production tool is driven by a 
10 H P motor which is actuated 
by a Monitor Control, Model 
7003 KP 13. which gives plug 
reverse stop for precise, rapid 
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Electrical Exports 
Up 35% First Half 


If there is no deceleration in trade 
during the closing half of this year 
American sales of electrical equipment 
may closely approximate the record all- 
time high *of nearly $150,000,000 in 
1929, according to the Electrical Divi- 
sion of the Department of Commerce. 

Shipments abroad during the first six 
months totaled $71,207,425, an increase 
of 35.2 per cent over the corresponding 
period of 1939. Exports in June reached 
the highest monthly volume in years, 
totaling $12,984,343, an increase of 7.4 
per cent over May and of 39.6 per cent 
over June, 1939. 

Individual commodity increases and 
decreases were about evenly divided 
in June. June sales of rubber-covered 
copper wire, most strongly determining 
the favorable dollar balance, advanced 
from $1,319,492 in May to $2,397,425. 
During the same period foreign sales 
of weatherproof copper wire improved 
from $24,444 to $73,500, a figure more 
than double that of any other month 
this year. Foreign shipments of switch- 
board panels, except telephone, reached 
a new peak in June, when sales totaled 
$76,812, as compared with $45,253 in 
May. 


Electrical Manufacturers 
Reduce Bad-Debt Losses 


Net bad-debt losses of manufacturers 
of electrical machinery, apparatus and 
supplies averaged 0.09 per cent of their 
net credit sales in 1939, as compared 
with 0.12 per cent in 1938, according 
to a recent study reported in Survey of 
Current Business. For all industries 
reporting, net bad-debt losses averaged 
0.17 per cent of their net credit sales 
in 1939, no change from the loss ratio 
of the previous year. 

Net credit sales of the 90 reporting 
electrical manufacturers in 1939 were 
$453,383,000 out of a total net sales 
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of $462,709,000, as compared with net 
credit sales of $390,003,000 and total 
net sales of $397.428,000 in 1938. For 
the total of 1,493 manufacturers re- 
porting, net credit and total net sales 
were $4,075,805,000 and $4,507,429,000, 
respectively, in 1939, compared with 
similar figures of $3,625,666 and $4,- 
047,515 in 1938. 


Manufacturers Issue 
Earnings Reports 


Net profit of the Electric Controller 
& Manufacturing Co. for the first six 
month of 1940 totaled $276,100, equal 
to $3.89 a common share. This com- 
pares with net loss of $11,269 for the 
first half of 1939 and net profit of 
$158,114, or $2.23 a share, for all of 
last year. 

President F. R. Fishback stated that 
profit and loss surplus June 30 totaled 
$916,760, compared with $746,942 De- 
cember 31, 1939. Dividends totaling 
$106,282 were paid or provided for 
during the first half. Current assets 
June 30 were $2,183,990, of which 
$1,316,956 was in cash and United 
States government securities. Current 
liabilities totaled $264,725. 

Among the other electrical manufac- 
turing companies issuing earnings 
statements are the following: 

Square D—Including Kollsman Instru- 
ment Co., six months to June 30, net profit, 
$905,130, equal, after preferred dividends, 
to $2.03 each on 421,360 shares of $1 par 
common stock. Net profit last year was 
$308,381, or 89 cents each on 343,860 
shares of capital stock then outstanding. 

Anaconpa Wire & CasLe—Quarter ended 
June 30, subject to audit and year-end 
adjustments, net profit $367,979, or 87 
cents each on 421,981 common shares, 
against $129,280, or 31 cents a share, in 
preceding quarter, and $131,293, or 31 
cents a share, in like 1939 quarter. Six 
months ended June 30, indicated net profit 
$497,259, or $1.18 a share; for like 1939 
period, $54,132, or 13 cents a share. 

McGraw Et ectric—Twelve months to 
June 30: Net profit, $1,519,329, or $3.21 
each, on 472,600 capital shares, compared 
with $1,107,006, or $2.34 a share, for the 
preceding twelve months. 
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Service Awards to 
968 at Westinghouse 


Employment records ranging from 
ten to 40 years have earned special 
service pins for 968 veteran employees 
of the meter division of the Westing- 
house Electric & Manufacturing Co.. 
more than half of the division’s total 
personnel. 

The group, representing a total of 
more than 17,000 years of service, re- 
ceived their pins from Tom Turner. 
works manager, who made the awards 
at a brief celebration in the recreation 
room of the plant. Mr. Turner is him- 
self a veteran of eighteen years with 
the company. 

Grand veteran of the day was 66- 
year-old Paul MacGahan, design engi- 
neer, who has been with Westinghouse 
for 44 years and who was among the 
group of four men cited for service 
of more than 40 years. They were: 
William Bradshaw, 67, manager of the 
engineering department; J. L. Cole, 61, 
chief testing inspector, and David Kulp, 
60, sales department order correspond- 
ent. Mr. MacGahan joined the organ- 
ization at East Pittsburgh, Pa., in 1896 
at the age of 21 and recalls working 
on some of the first commercial electric 
meters in the United States. 


Type “SN” Wire Approved 


Underwriters Laboratories, Inc., has 
extended approval to type “SN”—syn- 
thetic thin-wall— conductors. Types 
“RPT,” “RHT” and “RU” were ap- 
proved on July 1, but approval of the 
synthetic thin-wall type was delayed 
for completion of testing procedures. 


Nash-Kelvinator Low Bidder 


Sealed bids of, sixteen companies to 
supply 4,917 electric refrigerators and 
as many cooking ranges for New Or- 
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IMPORTANT DEVELOPMENT IN 
BOILER FEED PUMP DESIGN... 


a 
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by. Worthington 





(PATENT APPLIED FOR) 


It eliminates inter-stage cutting... positively and perma- 
nently. .. in horizontally-split-casing centrifugal pumps 


HE problem of sealing solid-ring inter-stage diaphragms against a 

horizontally-split centrifugal pump casing...so that the resulting 
joints are liquid-tight ... has become increasingly difficult as stage pres- 
sures have been raised. 

Both the diaphragms and the casing are necessarily rigid in construction 
and must seat tightly against each other. When 
the joints are not absolutely tight, the result 
is not only inter-stage leakage, but also the 
cutting of metal and the ultimate destruction 
of parts. > 

Worthington has now provided the solution 
to this problem. THE WORTHINGTON ELASTIC 
SEAL insures: First, the proper initial seating 
of the joints. Second, permanently tight seating 
through an arrangement whereby the pressure 
developed in each stage tends to seat each 





Worthington type UX centrifugal boiler feed oe 4 
pump equipped with THE ELASTIC SEAL joint more tightly. 





OR the utmost reliability and lowest maintenance cost in 
centrifugal boiler feed pumps...always specify Worthington 


memseR 
\ 










WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 
Branch Offices and Representatives in Principal Cities throughout the World 
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Let this Trico Combinalion 
SAVE YOU MONEY) 


Mest fuse blowings are caused by FAULTY FUSES 
unmistakably poor in design, and BAD CLIP CON- 

TACT. Stop this unjustifiable waste by using TRICO 

FUSES with self-contained powder-packed, tamper- 

proof and non-interchangeable renewal elements, 

and eliminate poor contact between fuses and clips KLIPLOK at- 
with KLIPLOK CLAMPS. rule type ‘ele 
for every cl 























































Write for Folder 206-Y ‘The 
packed Bement Inside story of TRICO FUSES", 
meane potter ae 257 on KLIPLOKEBS-Jiaem sti an.l ten co 


-- Milwaukee, Wis 
mM ehade Chee 


in Canada: IRVING SMI 





Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


Just Out! 


The engineers handbook 
that takes the place 
of a whole library— 


OU have in this book what engineers 

GEN FERAL have asked for time and time again— 

one handbook that embodies the most funda- 

mental and frequently useful data of all engi- 

= ad G j rh E a i : bel G neering—1120 pages of practical information, 
reference data, specific facts, definite methods, 

essential formulas, covering civil, mechanical, 

HANDBOOK an: clectrical engineering. With this book 


you can work anywhere, in shop, field or 


Chief: Viheiunte office, and have at hand in one convenient 
Se ee “- ts re ee book not only the most frequently useful 
ne peonnatie matress nad oe essentials of your own field, but also of other 
by a staff of specialists. New, fields in which problems may arise. 


revised 2nd Edition, 200 pages 
1 th the ist ed. but priced 
ame. See SEND THIS COUPON TODAY 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. 
19 Big Sections. The real meat Send me O’Rourke’s General Engineering Handbovs for 


10 days’ examination on approval. In 10 days I will 
of several handbooks in one. send $4.00, plus few cents postage, or return book postpaid. 
(Postage paid on orders accompanied by remittance.) 


Mathematics Route Surveying and 
Mathematical Tables Earthwork 
Physical Tabies Highwayr WAND, 245 5civp cc uaeeiaakivreans seek cau Soa hedek cea okacetneas 
Engineering Materials Municipal Sanitation 

Machine Elements 
Theoretical Mechanics Pumps, Compressors, BOGTOES 200. s csc sc esse ccscsebesccvccccvevcsseuseseveocecs 
Hydraulics and Hydraulic Turbines 


Structural Theory and Engineering Thermo- 


2 namics City and State 
Plain and Reinforced ie 
Concrete Westies and Air C-ndi 


joning POSION on. cece scccccevedenesenccccnesessesesesssecetenees 
Foundations Fundamentals of Elec- 
p nt. eT ee ons bw au nd 645e es piece phbekateetachason W. 8-10-4) 


(Books sent on approval in U. S. and Canada only.) 
SSFSSSSSSSSHSSSSSSHSSSSSSSHESSSSSSSSHSSSSHSeeeseseeeseeses | 
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leans’ seven low-rent housing projects 
were opened July 25 at the city hall in 
that city. From base bids submitted, 
the Nash Kelvinator Company of De- 
troit was low on the “box” bid with 
$276,801. Awards will be made in the 
near future, the New Orleans Housing 
Authority, sponsor of the projects, an- 


nounced. 
e 


Equipment Orders Placed 
for Boulder Project 


Bureau of Reclamation, Denver. 
Colo., has awarded contract to the Mo- 
loney Electric Co., St. Louis, Mo., at 
$94,600 for four 13,333-kv., 60-cycle, 
single-phase, oil-immersed, water-cooled 
transformers, 16,320 to 79,677/138,000- 
volt and 39,838/69,000Y volts, for in- 
stallation in Boulder power plant, 
Boulder Canyon project. 

Under same _ specifications, award 
was made to Railway & Industrial Engi- 
neering Co., at $47,825, for one 16,- 
500-volt, current-limiting reactor as- 
sembly for unit A-9, same power plant. 


Navy Contracts Awarded 


Bureau of Yards and Docks, Navy 
Department, Washington, D. C., has 
awarded a contract to Stone & Webster 
Engineering Corp., 49 Federal Street, 
Boston, Mass., for expansion and im- 
provements in power plants at Boston 
Navy Yard and at submarine base, 
New London, Conn., including installa- 
tion of equipment for increase capaci- 
ties, at $1,325,000. Work is scheduled 
to be placed under way at once. This is 
part of a development program to be 
carried out at both places noted, with 
appropriations of $1,190,000 and $2.- 
073,000 authorized for Boston and New 
London yards, respectively. 


Canadian G.E. to Build 


Canadian General Electric Co. at 
Peterborough, Ont., is working on 
plans for an addition to the local plant 
“to take care of considerable expan- 
sion of manufacturing facilities.” Un- 
official estimates place cost of the whole 
expansion project at about $1,000,000. 





New York Metal Prices 


Aug. 6, '40 July 31, ‘40 
Cents per Cents per 
Pound Pound 


Copper, electrolytic ....... 11.25* 11.125* 
teaa A. S. & R. iprice..... 5.00 5.00 
Astienoey UTR SS ROR: 14.00 
NG SOEs oc Ns oc eae 35.00 35.00 
BS NE ses vn a's be HEA 6.64 6.64 
PUNE. Sos SG) is os pa ce ee 52.25 52.50 
Aluminum, 99 per cent..... 18.00 19.00 


*Delivered Connecticut Valley. 
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ONE THOUSAND PLANES A DAY: That kind of output is the 
symbol of the National defense program. 


And we can do it—not only in planes but in tanks and 
guns and clothes and boots and all the thousand and one items 
that go to make up military procurement today. 


for new plants! 


. 
\W h | le And so, while there is time, let’s immediately look into efficient 


multiple-shift operation for every present plant whether it is 


| But we can not wait | 


to handle National defense orders or is to take up the surge 

th of other business. A prime requirement will be that night 

ere and day seeing conditions are equalized. Modern lighting 

developments hooked up with fresh painting make this a com- 

se paratively simple job — but this should be done now while 
i S equipment, time and labor can be allocated to it. 


- While there is time, let’s see what can be done to simplify 
Tl mM & operations to avoid bottlenecks due to shortage of trained labor. 
ST 


While there is time, let’s look into flexible power distribution 


to permit quick layout changes without unnecessary inter- 
ruptions. 


While there is time, let’s install protective lighting for plant 
exteriors, grounds and yards. 


While there is time, (fantastic as the need may appear) let’s 
think about operation under blackouts. This means not only 
adequate lighting but also ventilating and air conditioning for 
production under sealed-in conditions —— A good investment 
in any case. 


AND FINALLY, inform your power company of any contem- 
plated additions to your requirements. Abundant power is 
available but in your own interests give the power company 
an opportunity to get the additional “copper” in time to arrange 
for adequate service on any increased needs. 





“‘While there is time” is an editorial 
from TimeELy IpEas 


330 W. 42nd St., New York City 
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Parallel and 90° taps—and com- 
binations—for the widest variety of 
applications. For conductor sizes up 
to 1,000,000 CM. 

Now you can select from a rea 
complete line of standard cm 
special taps. Carefully pine 
made right—and giving excellent 
service to all classes of users. 







om 


Gutter 

Tap with 
Bakelite 
Cover. Insulating covers can be fur- 
nished for all types of Penn-Union 
Cable Taps. 


2-Way Gutter 
Tap; main 
and _ branch 
sizes 8 to 
1,000,000 








Two Separate Parallel Taps to a con- 
tinuous main conductor. 


C om bination 
Cable Tap; 
one branch 
tap parallel 
to main, and 
one at 90°. 


And many more 
—write for the 
PENN - UNION 
Catalog. 






Complete line of Service Connectors 
—Terminals—and thousands of other 
fittings, for all requirements. 
Penn-Union is the choice of lead- 
ing utilities, “industrials,” and man- 
ufacturers of electrical equipment. 


Sold by Leading Jobbers 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 


Pat 


Pad 


Bale: ductor Fittings 


Oe 
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Field Reports on Business 





Durable goods division of our economy continues under way with much heavy 
construction as represented by awards, but numerous consumer goods lines 
reflect the summer hiatus. Each week that passes without a total attack on 
the British Isles bolsters sentiment on this side. 


NEW YORK 


In the past week the nation moved 
nearer the solutions of such problems as 
peace-time conscription, new tax levies on 
war profits with war plant amortization 
allowances and government construction of 
plants ostensibly for private operation. In 
short, the nation is endeavoring to frame 
the rules under which the preparedness 
game is to be played. 

Now building up under the surface is 
growing resentment against Administration 
refusal to permit settlement of plant 
amortization allowances by the Treasury 
so that airplane contracts, now “cleared” 
by Knudsen, will be signed and accepted 
by airplane manufacturers. 

Analysis of durable goods shows tre- 
mendous impetus imparted by 72 per cent 
increase over preceding week and 89 per 
cent increase over 1939 week in heavy 
engineering contracts as announced by 
Engineering News-Record. Steel operating 
schedules are increased to 9044 per cent 
of capacity, a new 1940 high has been 
reached in electric output and lumber 
production is 12 per cent ahead of last 
week, 

New orders are not being placed in the 
same volume, but heavy backlogs will 
load production facilities for months to 
come in electrical apparatus, steel, air- 
plane, machine tools, shipbuilding and 
allied defense lines. 

Most encouraging single development of 
the week was the buying wave in copper. 
Whether it carries on or not, supplies are 
shaded and pressure on prices eased. 
Fabricators’ demand almost canceled a 
one-cent differential previously obtained 
by custom smelters. 

At July 1 fabricators’ unfilled orders 
rose to 231,000 tons, highest since Feb- 
ruary. These, added to an accumulation of 
99.000 tons and another 312,000 tons on 
order, provide a coverage—on the basis of 
June delivery rates—into September and 
October. 


CHICAGO 


This area received military orders of 
considerable volume covering a wide range 
of material, including $3,188,999 for Diesel 
motors and high-speed earth-boring ma- 
chinery which will be built by the Buda 
Co. of Harvey; $1,234,137 for medium, 
industrial type wheeled and heavy trac- 
tors for Allis-Chalmers at Milwaukee; 
$32,873 in tractors for International Har- 
vester, Chicago, and a number of smaller 
contracts for cartridges, field range parts 
and quartermaster stores. Chicago has 
been tentatively chosen as the site for a 
$6,000,000 plant for forging and machining 
shells and there will be another of un- 
svecified cost for the manufacture of 
optical instruments for the navy. Chicago 
area jobs and payrolls were up measur- 
ably. Department store trade and mer- 
chandise in general were good. Dealers 
and others in the trade got a break when 
the sustained high temperature opened up 
good business in electric fans. Rebuilt 
motors are moving again. 

The steel industry maintained a swift 
pace. With the exception of the July 4 
week operations were maintained through- 
out July at levels approximating practical 
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capacity. The Chicago transit lines unifi- 
cation and modernization program moved 
closer to reality. It is understood that 
the Reconstruction Finance Corporation is 
preparing to offer a cash loan of 52 
million dollars. Residential building ac- 
tivity is making a good showing. 


PACIFIC COAST 


Major construction is featured by gov- 
ernment posts and bases, principally air. 
The $9,800,000 Alameda naval air station 
addition includes $150,000 for distribution 
system, $200,000 for power plant and $40,.- 
000 for radio facilities, plus wiring of 
individual buildings. 

Industrial business includes lumber mill 
additions requiring new loads of from 1,000 
to 2,000 hp. each; $10,000 fractional- 
horsepower pumping motors; three 333- 
kva. transformers, value $6,500, for a fruit 
packer; $9,000 arc-welding equipment, and 
$6,000 Pyranol transformers for Hawaiian 
sugar plantation. Three step-voltage regu- 
lators purchased by Pacific Gas & Electric 
Co. totaled $36,000. Los Angeles is receiv- 
ing bids on a steam-generating unit for its 
Wilmington station. California mineral 
production declined 8 per cent last year 
from 1938, this fuel oil decrease being 
partially offset by increased gold produc- 
tion. 

Retail electrical business is good, despite 
predictions of a prolonged marking-time 
period, and most manufacturers complain 
a shortage of the cheaper styles of their 
major appliances, especially refrigerators. 


NEW ENGLAND 


Activity in buying continues brisk under 
the stimulus of the defense program. Last 
week the War Department cleared con- 
tracts amounting to over $2.800,000 in 
Connecticut, of which $1.083,053 was an 
arms order placed with Colt’s, Hartford; 
$13,528 worth of electric cable was bought 
from Rockbestos Products Corp., New 
Haven, and $12.059 was involved in motor- 
driven valves placed with Jenkins Bros., 
Bridgeport. Mystic Docks, Boston, have 
purchased a 35-ton Lambert electric crane 
equipped with G.E. motors, Simplex cable 
and with a 15-kv. Electric Controller elec- 
tromagnet for handling scrap steel and 
iron. 300-kva. G.E. transformer and 
Westinghouse oil circuit breaker have also 
been installed to serve this dock. 

Metropolitan District Commission, 
Massachusetts, has ordered two DeLaval 
turbine pumps totaling 1,000 hp.. equipped 
with G.E. synchronous motors, for a tem- 
porary sewage pumping station at East 
Boston. 

Electric arc welders are moving rapidly, 
with the demand enhanced because of the 
establishment of about 50 svecial training 
schools in this district emploving as part 
of their program these units. It is reported 
that more than 400 welders will be added 
to local shipyards this fall, insuring 
further demands for these units. 

Lighting is forging ahead; Wakefield, 
Mass.. has installed eighteen 1,500-watt 
G.E. floodlights at one of its playgrounds. 
A fluorescent installation consisting © 
142 4/48-in. tubes and 400 single 40-watt 
tubes has been booked by a well-known 
pharmaceutical concern of Boston. 

1940 


WORLD @ August 10, 













WITH 


BARKON 
LIN OLITE’ 
FLUORESCENT 
FIXTURES 








Features found in Barkon "L-I-N-O-L-J-T-E" Fixtures: 


Installed at existing lighting outlets 
Provide higher levels of illumination 


Corrected to near unity (over 90%/,) power factor 


Low surface brightness with maximum efficiency 


Steel construction 


* 
* 
* 
@ Engineered for more comfortable vision 
. 
e 
2 


Illumination on both working plane and upward towards 
ceiling 


Fluted ground glass diffuser panels 

Supplied complete with auxiliaries, sockets and starters 
Wired ready for installation 

Certified Fleur-O-Lier manufacturer 

Purchased by many utility companies 


"*LIGHTING SINCE 1857'' 


THE FRINK CORPORATION 
and Subsidiaries 
STERLING BRONZE COMPANY, INC. 


BARKON-FRINK TUBE LIGHTING CORPORATION 
23-10 BRIDGE PLAZA SOUTH 
e LONG ISLAND CITY, N. Y. 8 
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Over 50 foot-candles for Citi Carbon Co. of N. Y. 





A Natural for 
Utlity Promotion! 


When the Columbian Carbon Company of New York recently chose 
Barkon Frink “L-J-N-O-L-I-T-E” fluorescent fixtures, it was another 
proof point that the Frink Corporation has a common interest with 
utilities in providing engineered lighting . . . adequate lighting. 
This installation provides an average of over 50 foot-candles. The 
surface brightness of the fluted glass in the “L-J-N-O-L-I-T-E” unit 
is approximately %th that of bare fluorescent tubes. In conjunction 
with air conditioning, it has made every portion of the floor area 
equally comfortable, equally desirable. 


General acceptance of fluorescent lighting is growing fast. Barkon- 
Frink fixtures are available to meet every type of illumination need. 
They are corrected to near unity power factor, come completely 
equipped with auxiliaries, sockets and starters. They incorporate 
more than 80 years experience in lighting fixture manufacture. An 
impressive list of fluorescent installations attest the wide acceptance 
of Barkon-Frink “engineered for vision” fixtures. We design and 
produce every type of lighting equipment in our own factory, the 
largest of its kind. Also, to help you solve and execute your light- 
ing problems, we maintain a complete engineering and designing 
service. Send the coupon for complete descriptive literature. 


THE FRINK CORPORATION 
23-10 BRIDGE PLAZA, SOUTH 
LONG ISLAND CITY, N. Y. 


Send this coupon today! 


Gentlemen: Please send complete information on Barkon-Frink fluorescent 
Lighting Fixtures. 
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CLASSIFIED DIRECTORY OF MANU 


Cenpeny Benes, Abtrocns eat Tooke Memes 


1. CLASSIFIED DIRECTORY 


OF MANUFACTURERS: 

y Names, Addresses and Trade 
Names, arranged by product. Extensive cross- 
references permit quick finding of the electrical 
and allied products made by over 3500 manufac- 
turers, Bold-face listings throughout indicate the 
pages upon which the product data of manutac- 


turers is given. 


With Compan 


2. ALPHABETICAL INDEX OF 
TRADE AND COMPANY NAMES: 


A buyer, starting out 
pany name, can 


Complete with addresses. 
with only @ trade name or a com 
thus quickly locate the buying data he needs. 


Catalog Section 


Lists of Sales Offices, 
Locations ‘ 

Stocks, Repair and 
Service Stations 


General Buying Information 


3. MANUFACTURERS’ 
CATALOG SECTION: 


catalogs describing the 


Contains manufacturers’ 
s which are purchased 


electrical and allied product 
by electrical contractors, electrical wholesalers, 
utilities, industrial plants, railroads and mines, elec- 
trical manufacturers, and others. Manufacturers 
include in these catalogs @ complete list- 
les offices, warehouses, etc., and 


ing of branch sa 
specifications on their products—everything needed 


for planning, specifying and buying. 


usually 
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ELECTRICAL BUYER'S REFERENCE 
GIVES YOU ALL THE ANSWERS 
QUICK AS THE FLIP OF A PAGE! 


Ever root through a pile 
Of dusty catalogs 

All sizes and shapes 
Only to find 

You ain't got it? 


Then you get on the phone 
Send a wire or two 

Ask the P. A. 

But still you 

Can't get the dope? 


Maybe it's a vital part 

For an old electrical gadget 
Bought by a guy 

With sideburns. 

Or maybe you just want 
Competitive prices 

To make sure you 

Aren't being rooked 

When you order a 

Blatz Doohicky. 


In any event you'll save 
TIME--TEMPER--MONEY 
And the wear and tear on your 
- Immortal soul 
a CT By simply opening the big 
ae vO es. Blue and orange 
LASSIFICATIONS: i) classifications Electrical Buyers Reference 
r plete alphabetical list ot ory Section, com- And finding the answer 


. ly use 
cross-indexed from every anne heseiiet: 


4 : dj tive , 
including comPrducts, regardless of how —QUICK AS THE FLIP OF A PAGE! 


fence is made. 
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WE’RE LOOKING 
FOR TROUBLE! 


E you use (or make) electrical 


equipment, your success depends 
upon the reliability of the vital seal- 
ing units used therein. So, in part, 
does your company’s expense budget. 
For gasket failures cause power fail- 
ures and downtime losses; or, if 
you're a manufacturer, gasket fail- 
ures mean loss of customers. 


Whether you use (or make) 
switches, bushings, transformers, 
cables, potheads, or circuit-breakers, 
our belief is that it will pay you to 
investigate Armstrong’s Corprene. 
““Corprene”’ is the trade name for a 
group of more than two dozen cork- 
and- synthetic-rubber compositions— 
made in sheets, cut pieces, and 
molded forms. These materials are 
impervious to liquids and gases, and 
highly resistant to their destructive 
rac also to those of sunlight and 
corona. Corprene seals can be de- 
pended upon to keep oil in and mois- 
ture out—for the life of your equipment. 
Furthermore, their physical charac- 
teristics (such as compressibility and 
lateral flow) are readily ‘‘tailor- 
made’ to individual requirements. 


That’s why Westinghouse, for in- 
stance, uses Corprene gaskets in its 
transformers; oad iy Cine Material 
Company protects the isolators in 
its fightadex arresters with Cor- 
a gaskets. And why millions of 

orprene gaskets, packings, washers, 
and other sealing units are serving 
industry today—efficiently. 


How to Quell a Sealing Quandary 


If you are up in the air over any 
kind of problem related to electrical 
equipment seals—fell us. <a 

e’re looking for that kind ({ } 
of trouble. Sr 5a 





ARM 


ARMSTRONG CORK COMPANY 
INDUSTRIAL DIVISION 
908 Arch Street Lancaster, Pennsylvania 
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Recent Rate Changes 


Boston Epison Co. will establish on 
October 1 a general rate reduction aggre- 
gating $600,000 per year, by approval of 
the Massachusetts Department of Public 
Utilities, which has been in conference 
with President Frank D. Comerford and 
other members of the utility organization 
for some time. The cut is voluntary. In 
offering the reduction, Mr. Comerford said 
that war conditions, increased cost of ma- 
terials, the large increase in taxes and 
similar items have made it difficult for 
the company to commit itself to a rate 
readjustment program at this time. “We 
feel, however,” he declared, “that after 
adequate reserves for depreciation, em- 
ployees’ annuities, further added taxes and 
costs, reductions in our rates aggregating 
not less than $600,000 a year may be made 
available by schedules to be filed before 
Sept. 3. . . . Of course, general conditions 
are so unsettled that this policy must be 
subject to unforeseen adverse factors of a 
general nature.” Chairman Joseph P. Cot- 
ton of the commission announced the 
board’s willingness to allow the above 
reduction on a tentative basis until March, 
1941, or later, as experience under the new 
schedule and the trend of general business 
conditions may make advisable. He stated 
that the commission was fully cognizant 
of the changes in the business situation 
since May, and realizes that the company 
faces substantial increases in operating 
expenses, notably in taxes and costs of 
material. Chairman Cotton further pointed 
out that the present schedule compared 
with that in effect in 1929 represents a 
saving to customers of approximately 
$5,000,000 a year. He paid a tribute to 
the co-operation of the company in the 
inquiry by the board. 


NARRAGANSETT ELectric Co. customers 
and those of the Blackstone Valley Gas & 
Electric Co. will save $367,500 annually 
under new electric rate schedules to be- 
come effective October 1, following negoti- 
ations with Public Utilities Administrator 
Benjamin M. McLyman at the state capi- 
tol. Narragansett rates will be cut $274,000 
and Blackstone Valley rates $93,500. Last 
fall Narragansett reduced its rates by 
$500,000 per annum and Blackstone by 
$125,300. Commissioner McLyman said 
that these later reductions form the second 
step in a program ending October 1, 1942. 
The first two steps represent a total reduc- 
tion of about $1,111,000 in annual bills for 
electricity. The Narragansett rate reduc- 
tions will be spread over several schedules. 
Customers using from 6 to 200 kw.-hr. per 
month will benefit by $68,000. Negotia- 
tions are still in progress between the 
commission and the Newport Electric 
Corp. 


PENNSYLVANIA Epison Co. was ordered 
by the state Public Utility Commission on 
July 24 to file within 15 days schedules 
for its electric residential and commercial 
consumers calculated to effect a reduction 
of not less than $229,700 annually in gross 
operating revenues. The new schedule is 
to be effective for all billings resulting 
from meter readings after August 31. 
Schedules are also to provide objective 
residential and commercial rates, effective 
immediately for such customers as in- 
crease their consumption of energy and 
applicable to all customers on September 
1, 1943, effecting further reductions esti- 
mated at ‘approximately $219,100. The 
utility is also asked by the commission to 
file with it copies of all contracts for 
public street and highway lighting service, 
together with a uniform schedule of work 
for this service; to file a copy of its 
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monthly operating statement in order that 
the commission may determine the effect 
of the ordered reductions, and to advise 
the commission monthly as to the number 
of each class of customer in each rate 
area billed under the immediate rate pro- 
visions and under the objective rate 
provisions. 


Pucet Sounp Power & Licut Co. has 
announced that the new residential rate 
reductions for electric energy, effective on 
meter readings after July 15, have been 
approved by the Department of Public 
Service. The new rates will be effective 
in the Seattle metropolitan area, includ- 
ing Renton, and will save customers 
$115,000 annually. On the same date, a 
downward rate revision announced in 
May by Seattle City Light became effective. 
The utility’s new schedule cuts. present 
charges of 4% cents per kilowatt-hour 
for the first 40 kw.-hr. of consumption per 
month to 344 cents per kilowatt-hour for 
the first fifty kw.-hr. President Frank 
McLaughlin of the utility company de- 
clared that his company’s new rates match 
those announced by the city plant. 


PortLanp GeneRAL E vectric Co. has 
filed a new industrial power tariff with the 
Oregon Public Utilities Commissioner, re- 
sulting in a saving of approximately 
$100,000 annually for five pulp and paper 
customers. The new rate, quoted for in- 
dustrial concerns with a demand of 3,000 
kw. or more and served at voltages above 
50,000, is the same as Bonneville’s alter- 
nate wholesale power rate, which is 75 
cents per kilowatt of billing demand per 
month plus energy charge of 244 mills. 


Wisconsin Pusiic Service Corp. has 
been authorized to reduce residential elec- 
tric rates approximately $40,000 annually 
for 42,000 home users in 145 communities. 
Under the new schedule in the larger cities 
and villages, the charge for the first 50 
kw.-hr. is reduced from 4.7 cents to 45 
cents; in the next largest communities 
the charge is reduced from 5.5 cents to 5 
cents and in the smaller communities it is 
cut from 5.7 cents to 5.5 cents. 


Brockway Licut, Heat & Power Co. 
has filed a new schedule of rates with the 
Pennsylvania Public Utility Commission 
designed to reduce electric bills approxi- 
mately $7,817, effective September 1. Resi- 
dential customers will share a total annual 
savings of approximately $3,552; commer- 
cial consumers will save $2,944 and gen- 
eral power customers approximately $603. 
The remainder of the total savings is dis- 
tributed among customers in other claséi- 
fications. 


New York Pustic Service ComMIssiON 
has granted the Board of Light Commis- 
sioners of Ilion permission to put into 
effect revised rates which will save con- 
sumers in the Village of Ilion and the 
towns of German Flatts and Frankfort, 
Herkimer County, $4,652 per annum. The 
new schedule will become effective August 
15. 


Hempstead Transmission 


The City Council, Hempstead, Tex. 
has awarded ‘tontract to the Taylor 
Construction Company, Taylor, Tex- 
for new ‘transmission line from mu- 
nicipal limits to Bellville, about 15 
miles, where service will be furnished. 
Garrett Engineering Company, Hous- 
ton, Tex., is consulting engineer. 
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Sales Opportunities 


Jackson, Micu.—Consumers Power Co. 
has approved plans for extensions in pri- 
mary and secondary lines in parts of seven 
counties served by company, totaling close 
to 43 miles in all, for expansion in rural 
electric system, including transformers, 
service facilities, meters, etc. Work is 
scheduled to begin soon. 


Vatparaiso, Nes.—Village Council has 
plans under way for modernization and 
improvements in municipal electrical dis- 
tribution system, recently acquired from 
Iowa-Nebraska Light & Power Co. Bids 
will be asked at early date. H. H. Hen- 
ningson Engineering Co., Service Life 
Building, Omaha, Neb., is consulting engi- 
neer. 


PortLanp, Ore.—Administrator, Bonne- 
ville Project, Department of Interior, 811 
N.E. Oregon Street, Portland, receives bids 
until August 22 for 45,000 insulators for 
various lines of Bonneville transmission 
system (Circular 1226). 


MADISONVILLE, Ky.—City Council plans 
new municipal power plant. Cost esti- 
mated about $450,000 and bond issue will 
be arranged in that amount. Burns & 
McDonnell Engineering Co., 107 West Lin- 
wood Boulevard, Kansas City, Mo., is 
consulting engineer. 


Campen, N. J—R. M. Hollingshead Co., 
manufacturer of polishes, paint compounds, 
etc., plans installation of motors and con- 
trols, duct lines, regulators, conveyors and 
other equipment in connection with pro- 
posed rebuilding of plant occupying block 
bounded by Ninth, Tenth, Cooper and Mar- 
ket Streets, recently destroyed by fire. 
Loss estimated over $600,000. 


BeEtviperE, Itt.—TIllinois Northern Utili- 
ties Co., Dixon, Ill., plans new one-story 
service and operating building, 64 x 106 
ft., on Whitney Avenue, Belvidere, with 
equipment storage and distributing de- 
partment, meter division and other facili- 
ties. 


Syracuse, N. Y.—Central New York 
Power Co. has approved plans for exten- 
sions and improvements in underground 
conduit system in business district, includ- 
ing line replacements, new connections and 
other work. Program will begin soon. 
Cost reported over $80,000. 


Birmincuam, Ata.—Reynolds Metals Co., 
Inc., 810 East Franklin Street, Richmond, 
Va., manufacturer of metal foils, etc., plans 
installation of motors and controls, trans- 
formers and accessories, duct lines, switch- 
gear, conveyors, electric hoists and other 
equipment in proposed new plant for pro- 
duction of aluminum in Northern part of 
Alabama, vicinity of Birmingham or Shef- 
field, where several sites are under con- 
sideration. New mill will be electrically- 
operated throughout and contract will be 
made for TVA power supply for this 
service. Transmission line will be built 
from connection with TVA system to plant 
site, where power substation will be built. 

considerable part of output is scheduled 
to be for government use. Company has 
concluded arrangements with RFC for loan 
of $15,800,000 to carry out project. Work 
will proceed at early date, with comple- 
tion early in 1941. Company also will in- 

1 industrial electrical equipment in 
Proposed addition to tin and aluminum 
foil plant at Richmond. Cost estimated 
over $200,000. 


Vienna, Mp.—Delmarva Power Co. has 
Plans maturing for extensions and improve- 
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ments in local generating station, including 
installation of additional equipment. Bids 
for building erection are being asked and 
work will be placed under way at early 
date. Utility Management Corporation, 61 
Broadway, New York, N. Y., is consulting 
engineer. 


Cuicaco, Itt.—Signal Corps Procure- 
ment District, 1819 West Pershing Road, 
Chicago, receives bids until August 26 
for twelve switchboards, quantity of junc- 
tion boxes, cabinets, binding post assem- 
blies, panels and other apparatus (Circu- 
lar 42 


TRENTON, Micu.— Monsanto Chemical 
Co., 1700 South Second Street, St.- Louis, 
Mo., manufacturer of industrial and other 
chemical products, plans installation of 
motors and controls, transformers and ac- 
cessories, regulators, duct lines, switch- 
gear, conveyors and other equipment in 
new multi-unit plant at Trenton, where 
tract of about 175 acres of land, fronting 
on Detroit River, has been acquired. New 
plant will be used for production of sodium 
phosphate and allied specialties. Cost re- 
ported over $1,000,000. Proposed to begin 
work soon. 


Cuarteston, S. C.—South Carolina Pub- 
lic Service Authority, Charleston, receives 
bids until September 6 for construction 
of superstructure for Pinopolis hydroelec- 
tric power plant, including main building, 
lock house, elevator house and _ utilities 
building, and furnishing and _ installing 
certain mechanical power station equip- 
ment, such as air compressors, water pumps, 
oil pumps, oil purifiers, piping, valves 
and accessory apparatus. Plant is located 
about 32 miles from Charleston, and is part 
of Santee-Cooper power project, on which 
work has been in progress for number of 
months. Harza Engineering Company, 27 
Cumberland Street, Charleston, is consult- 
ing engineer; bids are scheduled to be 
received at latter office. 


Los AnceLes, Catir.—Los Angeles 
Water and Power Bureau, 207 South 
Broadway, has plans nearing completion 
for new load dispatchers’ headquarters 
building at 115 South Boylston Avenue, 
65 x 132 feet, and 35 feet high, and will 
take bids soon on general erection con- 
tract. Cost estimated close to $75,000, 
including electrical equipment. 


Minneota, Minn.— City Council will 
take bids at once for new municipal power 
plant, including generator unit and com- 
plete auxiliary equipment. Also for elec- 
trical distribution system, G. M. Orr & 
Co., Baker Arcade Building, Minneapolis, 
Minn., are consulting engineers. 


PortLanpb, OreE.—R. N. Chipman Chem- 
ical Co., Railroad Avenue and Middlesex 
Boulevard, Bound Brook, N. J., manufac- 
turer of chemicals for weed elimination, 
industrial chemicals, etc., plans installa- 
tion of motors and controls, duct lines, 
switchgear, conveyors and other equip- 
ment in new addition to branch plant near 
Portland, for production of sodium chlo- 
rate and allied products. Cost reported 
over $200,000. Erection is scheduled to 
begin at early date. 


ABERDEEN, WasH.—Grays Harbor Pub- 
lic Utility District, Aberdeen, has plans 
under way for extensions in transmission 
line to Ocean City, including connection 
with Bonneville transmission system and 
expansion in power substations for in- 
creased service. 
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WESTERN RED CEDAR 


od 
extended service life 
A Cm eli: 


FULL LENGTH 
TREATED 


sterilizes sapwood — 
adds to pole life 


To extend the service life of 
poles —to give you better ap- 
pearing poles—and to thor- 
oughly treat checks, tops, gains, 
and bolt holes, @& designed and 
built a treating plant for full 
length immersion of poles in a 
special type AWPA Grade No.1 
heated creosote. The sapwood 
of the entire pole surface is ster- 
ilized—the treated pole be- 
comes a uniform light brown 
in color. It is neither black nor 
gummy — it will not bleed. The 
DURAPOLE stops inventory 
loss, in your yard. 


Specify DURAPOLES 


and get all these features 


Slab gained — for perfect drain- 
age — for secure arming — for 
much better appearance. 

Full length treated — for sterili- 
zation of sapwood — for uniform 
light brown permanent color — 
for attractive appearance. 
Machine shaved — for increasing 
life of the pole above the ground 
— for improved appearance. 
Butt treated — no reduction of 
sapwood in butt section. 
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“BROTHER, CAN YOU 
SPARE A DIME— 
TO SAVE A DOLLAR?” 


i | 


B. 
itt 
i 
she 


of 
10 years, spare $1 to $2 
@ pole (including labor) for such treat- 
ment? Of course you could! That 


why we urge you _ write or 
NOW for literature describing the 
cess of more than 50 leading utilities 
with simple, effective— 


INEXPENSIVE 


OSMOPLASTIC 


GROUNDLINE TREATMENT 
e ee 


OSMOSE WOOD PRESERVING CO. 
of AMERICA, Inc. 


General Offices 
1437 Bailey Ave., Buffalo, N. Y. 
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AGAINST 
CURRENT 


DIVERSION 
with 


METER SEAL 





Saves many thousands of dollars annu- 
ally by elimination of tampering and theft 
of current. Seals all types C meters 
effectively and permanently. Cannot be 
removed without aaerme or mutilating. 
SEND FOR SAMPLE. 


PORCE OMPANY 


51 Muirhead Ave. Trenton, N. J. 
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Slattery Announces 
Rural Allotments 
Allotments totaling $6,278,000 for 


rural electrification in 29 states were 
announced by Harry Slattery, Admin- 
istrator of Rural Electrification, during 
the last week in July. These allotments 
provide for the establishment of new 
systems and the enlargement of others. 
They bring the total loans approved 
by REA since its establishment in 1935 
to $294,156,114. 


Among these recent loans are the 
following: 


ALapAMA — Clarke-Washington Electric 
Membership Corp., Jackson, S. E. Kyser, 
supt., $94,000 to build 120 miles of line, 
292 members in Clarke, Washington, Wil- 
cox and Monroe counties. 

ArKANSAS—Mississippi County Electric 
Co-operative, Inc., Blytheville, H. C. Knap- 
penberger, supt., $97,000 to- build 105 
miles of line, 429 members in Mississippi 
County. 

CoLorapo—Intermountain Rural Electric 
Assn., Bailey, J. R. Maile, supt., $221,000 
to build 227 miles of line, 585 members in 
Douglas, Park, Teller, Jefferson and Clear 
Creek counties. 

Grorcia — Rayle Electric Membership 
Corp., Washington, Wilfred B. Smith, supt., 
$375,000 to build 417 miles of line, 1,523 
members in Wilkes, Lincoln, Oglethorpe, 
Hancock, Greene, Taliaferro and Morgan 
counties. Irwin County Electric Member- 
ship Corp., Ocilla, W. A. Tankersley, Jr., 
supt., $154,000 to build 180 miles of line, 
602 members in Berrien, Irwin, Ben Hill, 
Turner and Wilcox counties. 

IpaHo—Clearwater Valley Light and 
Power Assn., Inc., Lewiston, A. R. Mush- 
litz, supt., $192,000 to build 135 miles of 
line, 248 members in Clearwater, Latah, 
Lewis, Nez Perce counties, Idaho, and 
Asotin County, Wash., and the Town of 
Anatone, Wash. 

Ittino1is—Shelby Electric Co-operative, 
Shelbyville, Lester Boys, supt., $189,000 to 
build 253 miles of line, 799 members in 
Macon, Christian, Montgomery and Shelby 
counties. 

Inpt1anA—Dubois Rural Electric Co-op- 
erative, Inc., Jasper, Peter L. Friedman, 
president, $322,000 to build 351 miles of 
line, 1,219 members in Dubois and Craw- 
ford counties. Southern Indiana Rural 
Electric Co-operative, Inc., Toll City, Emil 
Brinkman, president, $355,000 to build 385 
miles of line, 1,379 members in Perry and 
Spencer counties. 

lowa—T.I.P. Rural Electric Co-opera- 
tive, Brooklyn, Irving L. Nervig, manager, 
$160,000 to build 180 miles of line, 396 
members in Iowa, Tama, Keokuk, Powe- 
shiek and Benton counties. Grundy County 
Rural Electric Co-operative, Grundy Cen- 
ter, R. F. Cramer, supt., $120,000 to build 
140 miles of line, 288 members in Tama, 
Grundy, Marshall and Butler counties. 

Kansas—Butler Rural Electric Co-opera- 
tive Assn., Eldorado, W. B. Brown, supt., 
$254,000 to build 310 miles of line, 597 
members in Butler, Harvey and Sedgwick 
counties. 

Loutstana—Claiborne Electric Co-oper- 
ative, Inc., Homer, . Rainach, supt., 
$134,000 to build 168 miles of line, 502 
members in Claiborne, Webster and Union 
Parishes, La., and Columbia County, Ark. 

Micuican—Top O’Michigan Rural Elec- 
tric Co., Boyne City, LeRoy Hardy, supt., 
$266,000 to build 302 miles of line, 905 
members in Antrim, Kalkashka, Otsego, 
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Grand Traverse, 


Montmorency, 
Cheboygan and Charlevoix counties. 


Emmet, 


Minnesota—Lage Region Co-operative 
Electrical Assn., Pelican Rapids, Albert R. 
Knutson, supt., $137,000 to build 177 miles 
of line, 439 members in Grant, Otter Tail 
and Wilkin counties. Carlton County Co- 
operative Assn., Kettle River, M. O. Wil- 
son, manager, $102,000 to build generating 
plant. 

Mississipp1—Delta Electric Power Assn., 
Greenwood, Robert F. Harrison, supt., 
$140,000 to build 179 miles of line, 819 
members in Sunflower, Bolivar, Holmes, 
Tallahatchie, Washington, Leflore and 
Humphreys counties. 

Montana—Big Horn County Electric 
Co-operative, Inc., Hardin, Carl J. Sloan, 
president, $188,000 to build 157 miles of 
line, 492 members in Big Horn County. 

Onto —Carroll Electric Co-operative, 
Inc., Carrollton, Harry Merrick, supt., 
$261,000 to build 279 miles of line, 932 
members in Carroll, Columbiana, Tusca- 
rawas, Jefferson and Harrison counties. 

OxLaHoma—Alfalfa Electric Co-opera- 
tive, Inc., Cherokee, Howard Crocker, 
manager, $107,000 to build 151 miles of 
line, 297 members in Alfalfa, Grant and 
Major counties, Okla., and Barber and 
Harper counties, Kan. 

Orecon—North Douglas Electric Co- 
operative, Inc., Roseburg, M. L. Hallmark, 
attorney, $177,000 to build 172 miles of 
line, 375 members in Douglas County. 

PENNSYLVANIA — Northwestern Rural 
Electric Co-operative Assn., Inc., Mead- 
ville, Bruce V. Hecker, supt., $200,000 to 
build 192 miles of line, 769 members in 
Erie and Venango counties. 

SoutH Carotina—Santee Electric Co- 
operative, Inc., Kingstree, Walter E. Black- 
well, supt., $340,000 to build 365 miles of 
line, 1,530 members in Williamsburg, 
Georgetown, Florence and Clarendon 
counties. 

Texas—Bartlett Electric Co-operative. 
Inc., Bartlett, R. W. Miller, supt., $56,000 
to build 76 miles of line, 193 members in 
Bell, Milan and Williamson counties. 

Vircinta—Northern Neck Electric Co- 
operative, Warsaw, R. R. Denison, supt., 
$66,000 to build 60 miles of line, 219 
members in Westmoreland, King George, 
Stafford, Richmond and Northumberland 
counties. 

Wasuincton—Nespelem Valley Electric 
Co-operative, Inc., Nespelem, Jacob M. 
Koontz, president, $106,000 to build 49 
miles of line, 625 members in Okanogan 
County. 


New Boston Edison Paper 


“Edison News”, a monthly magazine 
for Boston Edison employees, made its 
appearance on July 1, following an in- 
terim of some months after the discon- 
tinuance of “Edison Life”, a bi-monthly 
well known to the power industry. Im- 
portant events within the company and 
personal notes which may interest em- 
ployees will feature the new periodical, 
which is a well-illustrated 20-page sheet 
of diversified material ranging from en- 
gineering and sales to happenings con- 
cerning individuals, accident prevention, 
operating information, finances and 
many other topics. T. H. Carens, vice- 
president, is chairman of an editoria 
board of nine. 
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Pioneer Wants to Help 
With History 


To the Editor of ELtectricaL Wort: 


Refer to A.I.E.E. Electrical Engi- 
neering, June, 1940, page 226, quoting 
your editorial of January 27, 1940. 

If possible, I believe that we should 
attempt the history suggested. I be- 
lieve it should be written in sections. 
One section should be on the utiliza- 
tion of electric power. I grew up in 
this field with Westinghouse, as your 
editors will remember. I will be glad 
to help any one who undertakes to 
write this section. I no longer have 
the facilities that I had at Westing- 
house to undertake work of this kind, 
but I can spare some of my time to 
help another. 


H. D. James, 

Pittsburgh, Pa. 
[Mr. James is typical of a large number 
of men who grew up in the industry. 
Their experience is a vast storehouse 
not only of fact but of background 
behind the trend of our developments. 
This background, largely existent only 
in the minds of such men, is of much 
greater importance in guiding future 
trends than a mere record of events.— 
Epirors. | 


Appeasement Does 
Not Pay 


To the Editor of EvectricaL Wort: 


Your editorial “Why Take It Lying 
Down?” in the May 15 issue of the 
Wor.p, inspires me to write you with 
the hope that my comments may prove 
of some constructive value. 

Your editorial states: “Major policy 
matters may be decided by men of 
mature judgment, but the bulk of oper- 
ations of that agency (S.E.C.) appear 
to be left in the hands of young attor- 
neys, many of whom have never had a 
particle of previous experience or busi- 
ness contact.” This is a very charitable 
understatement of fact. 

Mature judgment can be exercised 
only by those persons having had full 
experience, regardless of the person’s 
age. There are a number of experi- 
enced men on the staff who are capable 
of exercising sound judgment; some 
with titles that would indicate they 
held key positions, and these men de- 
sire to do an honest and constructive 
job. The fact is, they are seldom con- 
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sulted, and upon those rare occasions 
when they are, little attention is given 
to their opinions. The mere fact that 
they have been connected with business 
and are experienced makes them sus- 
pects in the eyes of the New Dealish 
majority. 

Regardless of title, there is hardly a 
man in a key position, having had pre- 
vious public utility experience, who is 
allowed to function. It is safe to say 
that if it were not for the economic 
necessities of the individual, every 
sound-thinking man of experience in 
the public utility division would resign 
tomorrow. 

There is such widespread blind fear 
among the utilities that it is prac- 
tically impossible for these capable 
men to find other employment. The 
result is a growing belief on the part 
of many of these men that they must 
go along with any program suggested 
by those in key positions, regardless of 
how punitive and destructive it may 
be; otherwise, they run the risk of 
subjecting their families to the ter- 
rors of unemployment. 

The utilities could and should do 
something to relieve this situation. Un- 
less they do, or unless there is a change 
in the Administration, the utilities will 
find themselves in even greater diffi- 
culties. There is much talk these days 
about subversive influence. Here is an 
excellent example, in the government 
itself, and I am sure it is not the only 
one. 

The utilities have unwittingly con- 
tributed to their own difficulties. They 
have accepted compromises, which 
doubtless seemed to them in individual 
cases to be expedient, at the time, in- 
stead of courageously standing on the 
principles involved. They have not real- 
ized to what extent these compromises 
are capitalized by individual staff 
members for purposes of personal ad- 
vancement. The practice is actually 
encouraged. Having once scored a 
point, an attempt is made to apply the 
same theories in every similar case. 
The result is cumulative, with a con- 
stantly increasing burden upon all com- 
panies. 

Another result is that staff members 
have learned that even though they per- 
sonally are inclined to resist the at- 
tempt by others to apply these theories, 
it is futile to do so, because when the 
company involved, as a matter of ex- 
pediency, capitulates, it leaves the staff 
member in an embarrassing position. 

Considered from a broad and long 
range viewpoint, this policy of follow- 
ing the dictates of expediency will re- 
sult in a very great burden upon the 
industry. To resist may be costly in 
a particular case, but the aggregate 
cost will be far less, and ultimately 
the industry will be able to move with 
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Rural line transformer pole with a secon- 
dary span to a yard pole. 


RELIABLE 
SOLDERLESS 
CONNECTORS 





Split bolt 
connectors 
have be- 
come standard in the industry. 
Reliable Electric offers well de- 
signed types for all applications. 
Shown above are aluminum to 
copper connectors which provide 
adequate spacing between the 
red and white wires to avoid gal- 
vanic corrosion. 
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for extra 
STRENGTH 
STRETCH 


and DIELECTRIC 
SAFETY— 


Acme bias tapes 


BIAS 
exceed all N.E.M.A. TAPES 


sile and dielectric strength. With plenty of 
stretch, they fit snugly into difficult spaces, 
and when the job is done, it is electrically 


safe. For all-around satisfaction, specify 
“Acme''! 


THE ACME WIRE CO., NEW HAVEN, CT. 


ACME WIRE PRODUCTS 


VARNISHED INSULATIONS—MAGNET 
WIRE COILS—CAPACITORS 


Acme 












HIGH GRADE 
HARD PORCELAIN 


FOR 
Electrical Specialties 


High and Low Voltages 


—— 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 


G.C.A. 
Lamp Replacers 


Switch Hooks 


Send for Catalogue 


We have been making 
eafety tools for 24 years 


THE G. C.A. 


Manufacturing Co. 
Pittsfield, Mass. 
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greater freedom. The world has just 
learned by bitter experience that ap- 
peasement does not pay. The utilities 
might take this lesson to themselves. 

Farr Pray. 
[This is not an anonymous letter. The 
writer, who is known to us, is in a 
position to speak accurately.—Ep1Tor. | 


52 Years a Subscriber— 
Is This a Record? 


To the Editor of Evectricat Wor.p: 


I began taking the Wortp at the be- 
ginning of 1888, when I was a very 
young man, carrying the responsible job 
of superintendent and electrician of a 
very early Edison central station 
(Piqua, Ohio). An article in the Wortp 
by Tesla on his development of poly- 
phase systems revealed my need for 
mathematics. Ten years later I entered 
the electrical engineering course at Ohio 
State University, with very little money 
but a great thirst for knowledge. I kept 
up my subscription to the WorLp during 
my five years there, in spite of the fre- 
quent doubt as to where the next meals 
would come from. I graduated in 1903 
with an appointment to the National 
Bureau of Standards in my pocket. My 
subscription to the Wortp has never 
been broken. 

I believe I can qualify in a competi- 
tion to see which of your subscribers 
has the longest unbroken record. 

H. B. Brooks, 
Consulting Electrical Engineer 
Washington, D. C. 


[NoteE:—We would be glad to hear 
from any subscriber who can equal or 
better this record of more than half a 
century as a reader of ELECTRICAL 
Wortp.—Ebrror. | 


Seattle City Light Shows 
Increased Usage in Year 


Consumption of electrical energy by 
customers of Seattle City Light in the 
year ended May 31 was more than 387,- 
000,000 kw.-hr., an increase of 35,000,- 
000 kw.-hr. over the preceding year, 
according to Superintendent E. R. Hoff- 
man. 

There were 101,743 meters on City 
Light lines during the fiscal year, an 
increase of 2,785; revenues totaled 
$6,136,903, an increase of $129,076, 
and direct taxes totaled $345,531, an 
increase of $7,795. Merchandise sales 
totaled 545,517, an increase of $39,420. 
The 38,448 electric ranges in use repre- 
sented an all-time high and an increase 
of 3,102 over the previous year. 
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“ANVIL” BRAND 
BLOCKS 


Linesmen find 
“Perfect” 
Metal Block 


gives best service. 
Send for Catalog E.W. 

covering full line. 
Western Block Co. 


Lockport, N. Y. 


NEW YORK CITY 
74 Murray St. 
CHICAGO 
34 N. Clinton St. 

















STAPUT 
FAIRLEADERS 


Save 
Your 
Cables 


Prevent 
S / Abrasion 
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DE Ears Duct Mouth 








Low Cost 
Installation 


Wm. B. Berry Co.,.88 North St., Boston, Mass. 
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for technical and 
business men 


NEW 1940 





Catalogue of 


McGRAW-HILL BOOKS 





Here is a guide to practical, expert informa- 
tion on many business and technical subjects. 
It contains clear, concise descriptions of more 
than 1500 authoritative, informative books 
written by leaders of business, industry and 
research. Get your copy now. In it you will 
find the up-to-date books that will give you the 
facts—experience—data—you need in solving 
your particular problems. 


McGraw-Hill Books bring you the 
experience of experts in your field 


MAIL THIS COUPON FOR YOUR FREE COPY 


McGraw-Hill Book Co., Inc., 330 W. 42 St., N.Y. 


Please send me a free copy of the New 1940 Catalogue 
of McGraw-Hill Books. I want to know more about: 
(Name subjects of most interest to you.) 
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A Capacitor Program for 
Distribution Betterment 
[Continued from page 48] 

Since J is constant for any given 
transformer, and the expression 
within parentheses approaches a 
value of 2.0 under typical conditions, 
the order of J. for complete elimina- 
tion of the dip is about 2/, or suffi- 
cient to give a corrected power fac- 
tor near 50 per cent leading at full 
load. 

The two charts of Fig. 3 show 
“before and after” conditions in an 
actual case. In this instance com- 
plete elimination of the drop would 
have required 61 kva. of capacitors; 
however, correction to 120 volts was 
deemed sufficient, and 45 kva. (name- 
plate rating) was actually installed. 


Adjustment of Compensator 


When large installations are made 
to postpone installation of other plant 
or to reduce voltage drop in the 
feeder it frequently becomes neces- 
sary to make adjustments in the com- 
pensator setting. This is particularly 
true if the point of attachment is 
carefully chosen to give maximum 
reduction of annual copper losses. 
As will be discussed in a subsequent 
article, the characteristics of typical 
circuits in Public Service territory 
are such that maximum reduction in 
losses is obtained by installing capac- 
itors equal to about 40 per cent of the 
average weekday peak load in the cir- 
cuit at point of attachment, and since 
banks smaller than 180 kva. involve 
a penalty in cost per kva. installed, 
these large installations are not made 
atthe ends of the circuit, but at or 
shortly beyond the first feed point, 
or end of the feeder. 

Now, if it is the practice to pro- 
vide some degree of over-compensa- 
tion—that is, if the voltage at the 
end of the feeder is not maintained 
at a constant level, but rises with in- 
creased circuit loads—attachment of 
capacitors at the end of the feeder 
may result in a small deficiency in 
the voltage supplied. This is because 
the capacitor reduces the voltage 
drop in the feeder only from substa- 
tion to the point of its attachment, 
while the compensator “thinks” the 
voltage improvement is effective 
throughout the whole circuit by rea- 
son of a general improvement in 
power factor and reduction in peak 
amperes. 

The remedy is to increase the no- 


load setting of the contact-making 
voltmeter by an amount equal to this 
deficiency, retaining the original R 
and X settings of the compensator. 
This increase in the no-load spring 
setting can be quickly approximated 
by the following calculations: 

(1) X setting of compensator = (Feeder 
reactance, in ohms, + Reactance of 
overcompensation, in ohms) k, where 
k is the constant for converting cir- 
cuit ohms to compensator points for 
the particular equipment involved, 
as discussed below. ‘ 

(2) Fixed voltage boost due to capaci- 
tor, in general == /,X 

(3) Voltage rise which the compensator 
“thinks” has resulted from the 
capacitor — (Feeder reactance +- 
Reactance of overcompensation) /, 

(4) But the actual voltage rise resulting 
from the capacitor = (Feeder re- 
actance) /,. 

(5) Deficiency = (3) minus (4) = 


(Reactance of over-compensation) /,. 
Reactance of Over-Compensation 


If it is company practice to com- 
pute compensator settings from cir- 
cuit characteristics, this “reactance 
of over-compensation” is a known 
quantity. If settings are not calcu- 
lated, but based on field checks of 
voltage, it may be determined from 
equation (1) by inserting the known 
compensator setting which was es- 
tablished by trial before adding the 
capacitors, as well as the feeder re- 
actance which is easily determined, 
and solving for “reactance of over- 
compensation” by difference. 

The factor k in equation (1) is 
determined from the characteristics 
of the feeder equipment as follows: 

Let P = potential transformer ratio for 

compensator circuit 

C = current transformer ratio for 
compensator circuit 

W,= reactance per step in com- 
pensator 


ee 
WP 
For a standard 300-amp. equipment, 

if P = 20/1, C = 60/1, and V, = 
0.2 ohm, 
Laie? 
0.2 < 20 


Then k = 


then k = == 1S. 

The reactance of over-compensa- 
tion for a given system is dependent 
upon the permissible variation from 
the nominal standard voltage and the 
apportionment of voltage drop in the 
various components of the distribu- 
tion plant. For the Public Service 
system the value usually taken for 





this quantity is a , Where J is the 
normal (pre-holiday) December peak 
on the circuit, in amperes per phase. 
The order of the recommended in- 
creases in no-load spring setting of 
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RUGGED STRENGTH 
AND LONG LIFE 
AT LOW COST 


EVERY physical characteristic essen- 
tial to high strength, long life and 
trouble-free maintenance is combined 


—with sound economy—in Crapo 
Galvanized Steel Strand. 


The superior tensile properties inherent in 
steel are used to fullest advantage in this time- 
proved product. The heavy, ductile, tightly-ad- 
herent zinc coatings—applied by the Crapo 
Galvanizing Process—provide lasting protection 
against corrosion, increase the life of the strand 
beyond the normal period of replacement. Cor- 
rectly controlled ductility makes Crapo Steel 
Strand easy to serve. Characteristic ruggedness 
enables it to withstand the punishment encoun- 
tered both in construction and in service. 


The low first cost and low yearly cost of 
@rapo Galvanized Steel Strand result in im- 
portant economies to many of America’s leading 
utilities. @rapo Galvanized Steel Strand is 
available in all standard grades and sizes from 
representative jobbers located in principal dis- 
tributing centers. Consult the distributor of 
@rapo Galvanized Products near you, or write 
direct for further information! 









Crapo Galvanized 
Products also include 
@rapo HTC-130 and 
HTC-80 Steel Con- 
ductors (Solid and 
m Stranded 3-Wire), 
Construction Wire, Tie 
Wire and Ground Wire. 
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PROFESSIONAL SERVICES 


Consulting Management Designing 
Accounting Appraisals Testing 
Valuations Construction Financing 





WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MAN AGERS 
231 South La Salle St. 
CHICAGO 


BARKER & WHEELER 


Sewerage and Sewage 

tion and Cost Control Systems. 
11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


CHENEY AND FOSTER 


Engineers and Consultants 


61 Broadway New York 





HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 






101 Park Ave. New York 


DAY & ZIMMERMANN, INC. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


CHICAGO 





PHILADELPHIA 
NEW YORK packard Building 


ROBERT E. FOLEY 
Erecting Engineer 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 
ESIGN ¢ CONSTRUCTION 


D 
VALUATIONS ¢ REPORTS ¢ INTANGIBLES 


New York — Philadelphia — Cleveland — Chicago 
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J. H. MANNING & COMPANY 


120 BROADWAY 





Fairfax Bldg. 


Be Fk, 
TESTS 


Electrical, Chemical, Mechanical, Photometric 


INSPECTIONS RESEARCH 
Materials and Supplies Private Labs. for Clients 


Electrical Testing Laboratories, New York, N. Y. 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 


431 So. Dearborn St., Chicago, Ill. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8S. LEFFLER 
Engineers — Economists 
Public Utility Management Problems 
Economic Audits for Selective Load B 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


30 Hast 42nd Street—New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Develo t, D Water Supp! 
Flood Control. Tngincorins Prektems relating 4 
Water Rights and Water Power Law. ipeoaieale, 


New York City, 50 Church St. 








ENGINEERING 
SERVICES 


FIELD BUILDING 


NEW YORK CHICAGO 






ARTHUR L. MULLERGREN 


Public Utilities Consultant 
Management 
Kansas City, Mo. 





Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 
102 Maiden Lane 


New York 


ELECTRICAL 








Inspections 
Cost Analysis 
Investigations 





SANDERSON & PORTER 


ENGINEERS 
for the 


FINANCING—REORGANIZATI 
DESIGN CONSTRUCTION— 


INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 
Incorporated 
ENGINEERS 
140 South Dearborn St. 


Chicago, IIl. 


SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 

20 North Wacker Drive, Chicago, Illinois 









STEVENS & WOOD 


Incorporated 
ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 










STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports * Examinations * Appraisals 
Consulting Engineering 
BOSTON e NEW YORK « CHICAGO 
PITTSBURGH ¢ SAN FRANCISCO «LOS ANGELES 


A. Y. TAYLOR AND COMPANY 


Municipal and Industrial 
Consulting Engineers 
Reports, Appraisals, Design 
Supervision of Construction 
2 So. Central Ave. Clayton, Mo. 








THE J. G. WHITE ENGINEERING 
CORPORATION 


Engineers—Constructors 
Steam and Hydraulic Power Plants 
Transmission System—Substations 
REPORTS AND APPRAISALS 
80 Broad Street New York 






READERS MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified 
by the offering of these special services 
nationally. 
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the contact-making voltmeter, under 
these conditions, is shown in Fig. 4. 

In connection with this practice of 
locating the capacitors near the first 
feed point it must not be overlooked 
that the impressed voltage at time of 
peak on a nominally 2,400-volt cir- 
cuit will approach 2,500 volts. Since 
the shunt capacitor rating is 2,300 
volts and its effective kva. varies as 
the square of the voltage, 1.18 times 
nameplate rating is actually realized. 

A subsequent article will discuss 
capacitor installations to reduce en- 
ergy losses, to postpone plant addi- 
tions and meet war production loads. 





Flexible Steam Provisions 


For Combination Turbine 
‘(Continued from page 65] 


sq.ft. Steel construction is used for 
shell, water boxes and tubes. The 
condenser and its auxiliaries was 
furnished by the Worthington Pump 
& Machinery Corporation. 
Circulating pumps are vertical 
axial flow type. The condenser under 
the 32,000-kw. unit in this plant is 
served by three 28,500-g.p.m. circu- 
lating pumps, two of which were 
necessary to supply maximum water 
required by the condenser. The third 
circulating pump, therefore, was re- 
moved and the two new vertical cir- 
culating pumps installed in its place. 
The flow in the creek at extreme low 
does not supply sufficient water for 
the condenser without recirculation. 
In order to insure that the maxi- 
mum capacity of the station when 
required would not be limited by 
circulating water, and to improve 
vacuum conditions to produce in- 
creased economy during the summer 
months in normal operation, it was 
found desirable to install a cooling 
tower to operate in conjunction with 
the cooling pond formed by the dam 
across the creek. It was not found 
economical to install cooling tower 
capacity sufficient to take care of all 
the circulating water requirement. 


Electrical System 


The cooling tower is of the in- 


All main generators at this sta- 
tion, including the new generator, 
are connected to a 13.8-kv. outdoor 
bus. Prior to the new installation, 
all of the auxiliary power was sup- 
plied by transformers, also connected 
to the outdoor bus. Due to possible 
complete station interruption in case 
of trouble with the outdoor bus the 
new program includes rearranging of 
connections from the 10,000-kw. gen- 
erator so that it can be operated 
either connected to the outdoor bus 
or independent of the outdoor bus to 
feed the auxiliary system. 

A few years prior to this new in- 
stallation the electrical supply system 
for auxiliaries was completely re- 
built. This system supplies the aux- 
iliaries with energy at 220 volts, 
three-phase, 60-cycles. This system 
was extended to take care of the mo- 
tors for turbine auxiliaries and the 
small motors for the boilers. A new 
2,300 volt, three-phase, 60-cycle aux- 
iliary bus has been installed to serve 
the larger motors, such as fan, pul- 
verizer and boiler feed pump motors. 

As mentioned above, the 10,000-kw. 
unit has been arranged to insure 
auxiliary power supply even with the 
station completely isolated, and in 
addition one of the boiler feed pumps 
is turbine driven, which will make 
the station auxiliary system reason- 
ably independent’ of outside disturb- 
ances in the electrical system. 


Building Alterations 


The new turbine and its related 
equipment has been installed in an 
extension to the existing turbine 
room. Superstructure was extended, 
using in general the same type of 
construction as the existing build- 
ing. Substructure was designed for 
greater water pressure due to high 
water than the old section of the tur- 
bine room and the existing end wall 
of the old turbine room structure was 
left in place and reinforced. 

An interesting detail in this exten- 
sion involved the design of the new 
turbine room crane. The existing 
crane had only 35 tons capacity and 
was of a four-wheel design. By using 
an eight-wheel design of special con- 





Speed and ease of installation are 
features that crews and engineers 
appreciate in Everstick Anchors. 
Nut housing locks, anchor firmly on 
rod—entire unit is installed and ex- 
panded in a minimum of time. 
Write for new bulletin. 


EVERSTICK ANCHOR CO. 
PAL alse Oh ae 


REPAIR CONCRETE 


to a TOUGH, FEATHER EDGE .. 


Avoid accidents! Prevent costly delays! Repair 
holes, cracks, broken places im concrete floors or 
resurface an entire area with the durable RUGGED- 
WEAR RESURFACER. No chopping or chipping 
required. Merely sweep out spot to be repaired— 
mix the material—trowel it on. Holds solid and 
tight right up to irregular edge of old concrete. 
Cellulose-Processed to provide a firmer, tougher, 
smoother, more rugged wearing surface. Used indoors 
or out. Dries fast. Costs only 10c to l4e per sq. ft. 
Valuable 68-page “HAND BOOK OF 
BUILDING MAINTENANCE” avail- 
able to those requesting on busines: 
letterhead. 


eacnaiamananbeosnesoncces 


FLEXROCK COMPANY 







duced-draft design and has a capacity 
of 28,500 g.p.m. The tower is lo- 
cated at approximately the elevation 


* 
struction to distribute the load on = 2320 Manning St., Phila., Penna. 
the crane girder it was possible to | § send me complete 


Please 
; : s RUGGEDWEAR information . . . 
provide a new 80-ton crane which | § ‘tails of FREE TRIAL OFFER 


= —no obligation. 





of the turbine room floor. This could serve not only the new unit but | ! Name occ cccccccccecececececeescscs.... 
makes it necessary to use a booster also the older units without over- RII b eonnseiceo serene sages --np-oagaeanes 
Pump in series with the circulating stressing the existing crane rail. | § Address ....-.-...:00cccceceeeeeseeeeteeneeeeeens 
pumps to force water to tower. This, of course, made it possible to | © OMY :1--1-- 001-000-2020 pemcte seein . 
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use similar crane rail construction in 
the new extension as in the existing 
building. 

The equipment described in these 
two articles was placed in operation 
in August, 1939. Operation to date 
has indicated that the availability of 
the equipment has been unusually 
high for the first year’s operation of 
a new installation. 


BOOK REVIEWS 


By members of Electrical 
M.1. Mr Published by John Wile 
Fourth Avenue, New York, N. Y 
illustrated. Price, $7.50. 


sogiecerte Staff, 
_"%, tne. 440 
ot 


As President Compton aptly puts it in 
the preface, this work is uniquely the 
potest of the electrical teaching staff at 

assachusetts Institute of Technology, the 
first of a projected series which promises 
to be a unified compendium of electrical 
engineering as it is taught. One of the 
objectives, well exemplified in this first 
volume, is to overcome the tremendous 
amount of duplication which would occur 
and has occurred in a multiplicity of books 
treating electric circuits from the angles 
of the individualist and specialist. 

It is based on the parameters evolved 
from the theory of fields and proceeds 
rigorously to develop fundamental net- 
works and the various forms of circuit 
symmetries. For further generality the 
transient responses are analyzed ahead of 
the steady state behaviors. Polyphase sys- 
tems are set up broadly and the theory 
of symmetrical components evolved for ap- 
plication to their analysis. Of interest to 
the system engineer will be the chapter 
on multi-branch a.c. networks. Circle dia- 
grams are developed as a phase of estab- 
lishing the loci of complex functions. Elec- 
tromagnetically coupled systems and a 
study of transients in non-linear circuits 
complete this composite treatise, which 
well deserves consideration as a_ basic 
reference for penetrating circuit technol- 
ogy. 


Books Received 


Television Receiving Equipment. By 
W. T. Cocking. The Wireless World, Lon- 
don. Price 7s. 6d. 


Elements of Utility Rate Determina- 
tion. By John M. Bryant and R. E. Herr- 
mann. McGraw-Hill Book Co., New York. 
464 pages. Price $4. 


Legal Aspects of Engineering. By Wal- 
ter C. Sadler. John Wiley & Sons, Inc., 
New York. 631 pages, price $4. 


Mathematical Methods in Engineering. 
By T. V. Karman and M. A. Biot. McGraw- 
Hill Book Co., New York. 505 pages, 
Price $4. 


-Cur- 
raw- 
New York. 210 pages. 


The Measurement of Alternati 
rent Energy. By D. T. Canfield. M 
Hill Book Co. 
Price $2. 
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SEARCHLIGHT SECTION 


( Classified Advertising ) 


EMPLOYMENT : 
BUSINESS : 


10 Cents a Worp. Minimum CHARGER $2.00 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Bow Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


EQUIPMENT 


“OPPORTUNITIES” : USED OR RESALE 


UNDISPLAYED ——RATES—— 


DISPLAYED 
Individual Spaces with border rules for prominent 
display of advertisements. 


The advertising rate is $6.50 per inch for all 
advertising appearing on other than a contract 
basis, Contract rates quoted on request. 


An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches—to a page. 


NEW ADVERTISEMENTS received by 10 A. M. Monday will appear in Saturday’s 
issue, subject to limitations of space available. 


POSITIONS VACANT 


ASSISTANT CHIEF Operating Engineer—Hog 

Fuel Burning Plant—Applicant must have 
thorough knowledge of Practical as well as 
theoretical operating problems—fine opening 
for right man to advance to responsibilities 
of Chief Engineer. Age 38 to 50—preferably 
employed on West Coast. Give full training 
and experience record, salary expected and 
date available Replies strictly confidential. 
P-777, Electrical World, 68 Post Street, San 
Francisco, Cal. 


DESIGNING ENGINEER (Assistant Division 
Chief); Chief, Electrical and Mechanical De- 
sign Unit; Chief, Structural and Civil Design 

Unit; and Specifications Engineer—all wanted 

at once for positions now open at Panama 

Canal, for design of new navigational locks 

and appurtenances. Broad experience in per- 

tinent design, on large and difficult struc- 
tures, and ability to manage an organization 
for engineering design are requisite for all 
positions except specifications engineer. Em- 
ployment in Canal Zone about two years, 
possibly longer. Civil service status not re- 
quired. Must be American citizens in good 
health. Free steamship transportation from 

New York or New Orleans, salary beginning 

sailing date. Qualified men are requested to 

furnish record of experience without delav. 

Address: Panama Canal, Washington, D. C. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 
This thoroughly organized advertising serv- 
ice of 30 years’ recognized standing and 
reputation carries on preliminary negotiations 
for positions of the calibre indicated above, 
through a procedure individualized to each 
client’s personal requirements. Several weeks 
are required to negotiate and each individual 
must finance the moderate cost of his own 
campaign. Retaining fee protected by a refund 
— as stipulated in our agreement. 

dentity is covered and, if employed, present 
osition protected. If your salary has been 
2,500 or more, send only name and address 
for details. R. W. Bixby, Inc., 262 Delward 
Bidg., Buffalo, N. Y. 


EXECUTIVES AND TECHNICAL Ranier Con- 

tact employers for positions rough our 
confidential and effective aie e nego- 
tiate preliminary overtures. Established 24 
years. Inquiries invited. H. H. Harrison, Dir- 
ector, The National Business Bourse, 20 West 
Jackson Blvd., Chicago. 
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KVA 
1000 
333 GE 
100 GE 
75 GE 
50 GE 


25 GE 
10 GE 
10 GE 

5 GE 
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50 WHSE 
30 WHSE 


POSITIONS WANTED 


ELECTRICAL UTILITY EXECUTIVE and 

Engineer. With diversified and balanced 
experience—small, medium and large utilities. 
Age 37. Fully capable supervising general or 
specific operations. Prefer medium size Com- 
pany desiring improved relations and opera- 
tions. Continuously and now employed. 
PW-783, Blectrical World, 5620 N. Michigan 
Ave., Chicago, Ill. 


LATIN AMERICA. Young <overerrs, at i: 

ent managing large property tin 
America desires change to eas “position. 
Fluent Spanish, Portuguese and French. Ex- 
cellent operating and legal record. Eleven 
years residing various countries Latin America 
banking and public utility administration. 
PW-785, Electrical World, 330 W. 42nd St., 
New York, aN. Se 


HAVE YOU AN OPENING for an intelligent, 

ambitious young man, who wants to acquire 
practical experience, while studying electrical 
engineering nights? PW-786, Electrical World, 
330 W. 42nd St., New York, : 


ELECTRICAL ENGINEER; College gratiuate, 

PH.D.: Testing, research work, production 
control, estimating, designing. Widely ex- 
perienced with electrical equipment, installa- 
tions. PW-787, Electrical World, 330 W. 42nd 
St., New York, N. Y. 


FACTORY REPRESENTATIVE 


Seeking additional lines for the 7 East- 
ern States. Maintains a sales office in 
New York City. Has valuable contacts 
in both Utilities and Municipalities. 
References can be furnished. 


RA-784, Electrical World 
830 W. 42 St., New York City 


Don't forget the 
Box Number 


HEN answering the classified adver- 
tisements in this magazine, don’t for- 
get to put the box number on your 
envelope. It’s our only means of identify- 
ing the advertisement you are answering. 
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SPECIAL OFFERING OF 


TRANSFORMERS | 


Make 
WHSE 


aa 

220/440 
115/230 
220/440 
220/440 
115/230 
115/230 
115/230 
115/230 
115/230 
115/230 


see 
2300 
4160/4600 
2300 
2300 
2300 
4160 
2300 
4160 
2300 
4160 


ALL SINGLE PHASE 


ALL OF THESE units are guaranteed from a standpoint of operating 
efficiency and appearance to be as good as new. Wire for prices. 


| ©. H. BALDWIN - - - - LANSING, MICHIGAN 


s 
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ans = 12 eS MPHILL & CO. Inc 


I = ENGINEERS AND EQUI] oO a 


n. ¥. G Woh: USaeubes SOME E A Yet Peaanas eoede 
HOWARD B. JOHNSON, 53 W. Jackson Blvd., Chicago, Ill., Chicago Representative 


ae GENERATOR sa 3—150-kva. 


2— 
3— 50-kva., 


nas”. 4 we. Westinghouse Air Cooler, 440/220/220/ 


1— 25-kva., G.E., 440/110-V. 
1— 25-kva., G.E., 220/220/1i0-V. 


1— 40-kw. ., 125-V., W ouse, Synchronous. MOTORS—3 PHASE. 
1— 35-kw., 125/250-V., General Electric, Sq. Cage. H.P. R.P.M. Volts = 
360 440 
TURBINES 

1—600-kw., General Electric, 
oso kw 3 phase, 60 cycle, 
1—500-kw., G.E., 3600 R.P.M., direct connected 
ter, — stor only. 
-condensing. 


exci 
1—400-kva. 
a., Allis Chalmers-Kerr, 220 volt, 3 
-condensing. 


BELYEA COS 
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51 MOWELL STREET 
Jeasty City. New staséy 
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Electric, 
1— 75-kw., 1 colt, 
i Me ke 25 v General Electric. 
phase, 60 cycle, non 


TRANSFORMERS 
3—500-kva., General Electric 2300 vo 
6—450-kva., Gen. Electric, 400 /4800- 120/340 ¥. 

220-440 volts. 


WANTED 


Variable a] 230 Volt 


Up 
asso 


3—400-kva., W: 


‘agner, 2200 
3—400-kva., Moloney, 41 
+ soe "220/440 volts, 
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Used Substation Equipment 


Full automatic rotary converter sub- 
station equipment and control in 500 


t 
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en 


WANTED 


T 
QQLALRYG 


and 1,000 K.W. sizes. 
Automatic control equipment only 
for 500 K.W., 1,000 K.W. and 2,000 


SVMF ee eee 


volts, 3 phase, 25 cycles, of fairly 
recent design. 


ST. LOUIS PUBLIC SERVICE COMPANY 


3869 Park Ave. St. Louis, Mo. 


ie Line of A.C. and D.C. Motors and Generators 
















A Complete Stock Prompt Shipment 


3—1000 KVA Gen. Electric Transform- $1495 00 
ers, 60 cycle, 11400 & taps—2300 volts ” 
EACH 


We Rewind, Repair and Redesign all Makes and Sizes 
ALL TRANSFORMERS GUARANTEED FOR ONE YEAR 


Write for Catalog No. 135-A 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 
STATION M Since 1912 CINCINNATI, OHIO 





WANTED FOR STOCK 


Rotary Converters & Motor-Generator 
atte en Volts D-C., 100 to 500 KW.; 

D-C. Motors: Power Plant Ma- 
aie & Equipment, Etc. 


R. H. Benney Equipment Co. 
5024 Montgomery Road Norwood, Ohio 





Ps SED POWER PLANT EQUIPMENT 
ENGINE SETS (Continued) oa 2 7 oe eee 


150 mya Skinner counterflow, 225 RPM, 1500 i kw, “retical unit preferred but will con: 
so a ee 0 of combined capac n 
3-350 HP full-Diesel oil engines, 2300 V. than 1 kw or more an 2000 kw. 
TURBO GENERATORS 
















100 
GENERATOR must be 3d, 60 and 6900 v. 
preferred. WATERWHEEL with “Governor for ai 
normal head, 23’ max. ona 15’ min. State price, 
condition, location and give full description. 
Ww-780, Electrical World, 
68 Post. St.. San Francisco. Calif. 
eapeeeseccece: 
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generator with surface condenser and auxiliaries, 


CHICAGO ELECTRIC COMPANY 180, decroc‘raperbeat Prefer" deat diectiy- with 


1314 WEST 22ND STREET CHICAGO. 
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339 ~ 2 St., New York City 











I Wh e “Also, we have just closed a sale from an inquiry in 

t Mn interest ‘you response to an ad we ran in Electrical World over 
a year ago.” 

to know— 


An advertiser writes: “It will interest you to know 
that we have been getting excellent inquiries from our Departmental Advertising Staff 


ad in the Searchlight Section of Electrical World. ELECTRICAL WORLD 


“We are now negotiating with a concern (reply to our 
ad) and it is likely to bring a BIG Sale. 330 West 42nd St., New York City 


You, too, can use “Searchlight” advertising in your 
business, profitably. Just write to— 
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ADVERTISING IN THIS ISSUE 


® Here you'll find the answers to many of your questions about: 

What's new in the market? What products or methods will save 

me time and money? It’s a good habit to follow the advertising 
pages in Electrical World each issue. 


*Acme Wire Co 
Air Preheater Corp 
Allen-Bradley Co. ............. 19, 20 
* Allis-Chalmers Mfg. Co 
American Bridge Co 
American Creosoting Co., Inc 
* American Steel & Wire Co 
* American Transformer Co 
Armstrong ~Cork Co., Industrial 
Division 


Babcock & Wilcox Co 
Baehr, William A 
Barker & Wheeler 
Berry Co., William B 
Bethlehem Steel Co 
Black & Veatch 


*Chance Co., A. B 

Cheney and Foster 

Columbia Electric Mfg. Co 
Cooper & Co., Hugh L 

Crescent Insulated Wire & Cable 


Wee iS 6 have iwhcds ols cbived 100 
Crescent Tool Co 


* Cutler-Hammer, Inc. ............. 25 


Day & Zimmermann, Inc 
De Laval Separator Co 
Directory of Engineers 


*Electric Storage Battery Co 
*Elecrical Engineers Equipment Co. 
Electrical Testing Laboratories... 
NN Msi diicthdnur ateiteiissaceen 
Engineers, Directory of 
Everstick Anchor Co 


* Fairbanks, Morse & Co 
Flexrock Company 
Foley, Robert E 
Ford, Bacon & Davis, Inc 
Ford Motor Co 
Fowle & Co., Frank F 
Frink Corp., The 
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*G.C.A. Mfg. Co 
G & W Electric Specialty Co 
* General Electric Co 44, 77, 78, 80 


* Graybar Electric Co 
*Greenlee Tool Co 
Grinnell Co., Inc 


Handy & Harman 

Hazard Insulated Wire Works.... 
Hoosier Engrg. Co 
*Hubbard & Co 


*I-T-E Circuit Breaker Co. .Third Cover 
*Tllinois Electric Porcelain Co.... 32 
*Imperial Porcelain Works 

*Indiana Steel & Wire Co...¢..... 


International Harvester Co., Inc.. 89 


* Johns-Manville 


Kearney Corp., James R 
*Kuhlman Electric Co 


Lapp Insulator Co 
Leffler, Wm. S 
Line Material Co 


*Macallen Co., The 

Manning & Co., J. H 

* Matthews Corp., W. N 

McGraw-Hill Book Co 

Mead, Daniel W 

Metropolitan Device Corp. 

Second Cover 

*Moloney Electric Co 
* Monitor Controller Co 

Mullergren, Arthur L 


Ohio Brass Co 

Okonite-Callender Cable Co 

OUND SOs as 60-8 se see eeuiews coos 

Osmose Wood Preserving Co. of 
Rie TRS © 6 cS aeSeo cad cce 118 


* Pacific Electric Mfg. Corp 

* Page Fence Association 
Pennsylvania Transformer Co.... 
Penn-Union Electric Corp 
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Railway & Industrial Engrg. Co.. 
Recording & Statistical Corp 
*Reliable Electric Co 
*Rockbestos Products Corp 
* Roebling’s Sons Co. John A 
Rome Cable Corp 


Sanderson & Porter 
Sargent & Lundy 
Scheidenhelm, F. W 
Schweitzer & Conrad, Inc 
Scott Pole & Treating Co 
Searchlight Section 
Simplex Wire & Cable Co 
Socony-Vacuum Oil Co., Inc... .28, 29 
Spooner & Merrill, Inc 
*Star Porcelain Co 
Stevens & Wood, Inc 
Stone & Webster Engrg. Corp.... 122 


Taylor & Co., A. Y 
Texas Company 
Trico Fuse Mfg. Co 


* United States Steel Corp 
* Valentine Clark Corp 


* Wagner Electric Corp 

West Virginia Pulp & Paper Co.. 110 
Western Block Co 

Western Electric Co 

* Westinghouse Elec. & Mfg. Co.... 41 
* Westinghouse Lamp Division 

White Engrg. Corp. J. G 
Worthington Pump & Machinery 
Cte iba tvic. seeks cceveouweues 109 
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* These companies have supplied additional buying information on their products in 
the 1940 edition of the Electrical Buyers’ Reference, published by Electrical World 
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